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PYRAN-2-0NES AND 5,6-DIHYDROPYRAN-2-ONES USEFUL FOR 
TREATING HIV AND OTHER RETROVIRUSES 
FIELD OF THE INVENTION 
The present invention relates to compounds useful for inhibiting a retrovirus in a human 
5 cell infected with said retrovirus. More particularly, the present invention provides pyran-2-ones 
and 5 ,6-dihydropyran-2-ones as HIV-proteinase inhibitors. 

BACKGROUND OF THE INVENTION 
During the past decade, acquired immunodeficiency syndrome (AIDS) has progressed 
from having the status of a medical curiosity afflicting only a small number of individuals to a 
10 problem of major proportions, both medically and economically. John Saunders and Richard 
Storer, "New Developments in RT Inhibitors:' DN&P 5(3), April 1992, pages 153-169. WHO 
figures reveal that more than 360,000 cases of AIDS have been reported worldwide, including 
nearly 175,000 cases in the U.S.A. Of these, approximately 100,00 worldwide (50,000 in the 
U.S.A.) were reported in the preceding 12-month period. In the U.S.A., the number of 
15 seropositive individuals is thought to be approximately two million, and estimates suggest that 
5-10 million people worldwide may be seropositive. Saunders and Storer, page 153. 

Since the first description of the malady in the early part of this decade, acquired 
immunodeficiency disease syndrome (AIDS) and its devastating consequences have been 
subjects of continuous and intense coverage in bom the lay and scientific press. Indeed, an 
20 edition of Scientific American was entirely devoted to AIDS (Scientific American 289, #4 
(1988)), and the literature on the disease and the virus is already so vast as to defy thorough 
citation. 

On March 20, 1987. the FDA approved the use of the compound, zidovudine (AZT), to 
treat AIDS patients with a recent initial episode of Pneumocystis carinii pneumonia, AIDS 

25 patients with conditions other than Pneumocystis carinii pneumonia or patients infected with the 
virus with an absolute CD4 lymphocyte count of less than 200/mm 3 in the peripheral blood. 
AZT is a known inhibitor of viral reverse transcriptase, an enzyme necessary for human 
immunodeficiency virus replication. U.S. Patent 4,724232 claims a method of treating humans 
having acquired immunodeficiency syndrome utilizing 3'-azido-3'-deoxy-thymidine 

30 (azidothymidine, AZT). 

Following the discovery of the anti-HIV activity of AZT, much effort has been focused 
on a wide variety of other dideoxynucleoside analogues in the search for superior agents. In the 
case of the 2\3 T -dideoxy series, ddC and ddl have shown potent activity against HTV in vitro 
and have been evaluated in clinical trials. Saunders and Storer, page 160. The compound ddC 

35 is currently being developed by Hof&nan-La Roche Co. as a potential anti- AIDS drug. Its 

limiting toxicity in humans is peripheral neuropathy which is reversible at low doses. Raymond 
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Schinazi, Jan R. Mead and Paul M Feorino, "Insights Into HIV Chemotherapy." Aids 
Research and Human Retroviruses, Vol. 8, Number 6, 1992, pages 963-990. It has been 
approved by the FDA for AIDS therapy in combination with AZT. The compound ddl has also 
Deen evaluated in clinical trials. Its limiting toxicities are peripheral neuropathy and pancreatitis, 
•t has also been shown to stimulate hepatic glycolysis leading to irreversible liver damage. 
Schinazi, Mead and Feorino, page 966. It has recently been approved by FDA for the treatment 
)f HTV-i infections in adults and pediatrics patients who are intolerant to or whose health has 
significantly deteriorated while on AZT treatment. Schinazi, Mead and Feorino, page 966. 

.Among these approved drugs, AZT is currently the onJy drug that has been shown to 
iecrease the mortality and frequency of opportunistics infections associated with AIDS. 
Schinazi, Mead and Feorino, page 963. 

Human immunodeficiency virus (HIV) has long been recognized as the causative agent 
in AIDS, although a minority opinion to the contrary has been expressed (e.g., P. Duesberg, 
?roc. Natl. Acad. Sci., USA, 86:755-764 (1989)). Sequence analysis of the complete genomes 
from several infective and non-infective HIV-isoIates has shed considerable light on the make-up 
of the virus and the types of molecules that are essential for its replication and maturation to an 
infective species. The HTV protease is essential for the processing of the viral gag and gag-pol 
polypeptides into mature virion proteins. L. Ramer, et aL, Nature, 313:277-284 (1985); L.H. 
Pearl and W.R. Taylor, Nature, 329:351 (1987). HTV exhibits the same gag/pol/env 
organization seen in other retroviruses. L. Ramer, et aL, Nature, 313:277-284 (1985)); S. Wain- 
Hobson, et aL, Cell, 40:9-17 (1985); R. Sanchez-Pescador, et aL, Science, 227:484-192 (1985); 
and MA. Muesing. et al., Nature. 313: 450-458 (1985). 

Reverse transcriptase (RT) is an enzyme unique to retroviruses that catalyzes the 
conversion of viral RNA into double stranded DN A. Blockage at any point during the tran- 
scription process, by AZT or any other aberrant deoxynucleoside triphosphate incapable of 
elongation, should have dramatic consequences relative to viral replication. Much work on the 
RT target is in progress based, in large measure, upon the fact that nucleosides like AZT are 
easily delivered to cells. However, the inefficiency of phosphorylation steps to the triphosphate, 
and the lack of specificity and consequent toxicity, constitute major drawbacks to use of AZT 
and similar nucleosides having a blocked, or missing, 3'hydroxyl group. 

The T4 cell receptor for HTV, the so-called CD4 molecule, has also been targeted as an 
intervention point in AIDS therapy. RjV. Fisher, et al.. Nature, 331:76-78 (1988); R.E. Hussey, 
et aL, Nature, 331:78-81 (1988); and K.C. Deen, et al., Nature, 331:82-84 (1988). The exterior 
portion of this transmembrane protein, a molecule of 371 amino acids (sCD4) has been 
expressed in Chinese hamster ovary (CHO) cells and Genentech (D.H. Smith, et al., Science, 
238:1704-1707 (1987)) has had a product in clinical trials since the fall of 1987. CD4 has been 
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shown to have a narrow spectrum of activity against wild-type virus and so far has failed to 
control HIV infection in humans. Schinazi. Mead and Feorino. page 963. The idea behind CD4 
based therapy is that the molecules can neutralize HIV by interfering with viral attachment to 
T4, and other cells which express CD4 on their surfaces. A variant on this theme is to attach 
5 cell toxins to CD4 for specific binding and delivery to infected cells which display glycoprotein 
gp-120 on their surfaces. M.A. Till, et al.. Science, 242:1166-1168 (1988); and V.K. 
Chaudhary, et al., Nature, 335:369-372 (1988). 

Another therapeutic target in AIDS involves inhibition of the viral protease (or 
proteinase) that is essential for processing fflV-fusion polypeptide precursors. In HTV and 
10 several other retroviruses, the proteolytic maturation of the gag and gag/^ol fusion polypeptides 
(a process indispensable for generation of infective viral particles) has been shown to be 
mediated by a protease that is, itself, encoded by the pol region of the viral genome. Y. 
Yoshinaka, et ah, Proc. Nad. Acad. Sci. USA, 82:1618-1622 (1985); Y. Yoshinaka, et aL J. 
Virol., 55:870873 (1985); Y. Yoshinaka, et al., J. Virol., 57:826-832 (1986); and K. von der 
15 Helm, Proc. Natl. Acad. Sci., USA, 74:91 1-915 (1977). Inhibition of the protease has been 
shown to inhibit the processing of the HIV p55 in mammalian cell and HIV replication in T 
lymphocytes. TJ. McQuade, et al., Science, 247:454 (1990). 

The protease (or proteinase), consisting of only 99 amino acids, is among the smallest 
enzymes known, and its demonstrated homology to aspartyl proteases such as pepsin and renin 
20 (L.H. Pearl and W.R. Taylor, Nature, 329: 351-354 (1987); and I. Katoh, et al., Nature, 

329:654-656 (1987)), led to inferences regarding the three-dimensional structure and mechanism 
of the enzyme (L.H. Pearl and W.R. Taylor, Nature, 329:351-354 (1987)) that have since been 
borne out experimentally. Active HTV protease has been expressed in bacteria (see, e.g., PX. 
Darke, et al., J. Biol. Chem.. 264:2307-2312 (1989)) and diemicaliy synthesized (J. Schneider 
25 and S.B. Kent, Cell, 54:363-368 (1988); and RJF. Nutt et al., Proc. Natl. Acad. Sci., USA, 

85:7129-7133 (1988)). Site directed mutagenesis (P.L. Darke, et al., J. Biol. Chem., 264: 2307- 
2312 (1989); and NJ5. Kohl, et al., Proc. Natl. Acad. Sci., USA, 85:4686^690 (1988)) and 
pepstatin inhibition (P.L. Darke, et al., J. Biol. Chem., 264:2307-2312 (1989); S. Seelmeier, et 
al., Proc. Nad. Acad. Sci., USA, 85:6612-6616 (1988); C.-Z. Giam and L Borsos, J. Biol. 
30 Chem., 263:14617-14720 (1988); and J. Hansen, et al., EMBO J., 7:1785-1791 (1988)) have 
provided evidence for HIV protease 's mechanistic function as an aspartyl protease. A study has 
demonstrated that the protease cleaves at the sites expected in peptides modeled after the regions 
actually cleaved by the enzyme in the gag and pol precursor proteins during viral maturation. 
Pi-. Darke, et al., Biochem. Biophys. Res. Communs., 156:297-303 (1988). X-ray crystal- 
35 lographic analysis of the HTV-protease (M.A. Navia, et al., Nature, 337:615-620 (1989)) and a 
related retroviral enzyme from Rous sarcoma virus (M. Miller, et al., Nature, 337:576-579 
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(1989)) reveal an active site in the protease dimer that is identical to that seen in other aspanyl 
proteases, thus supporting the supposition (L.H. Pearl and W.R. Taylor, Nature, 329:351-354 
(1987)) that the HIV enzyme is active as a dimer. See also Joseph A. iMartin, "Recent 
Advances in the Design of HIV Proteinase Inhibitors," Antiviral Research, 17 (1992) 265-278. 
5 To date, the scientific search for a fully effective and safe means of inhibiting 

retroviruses in a human hosting such a vims, and thereby effectively treating diseases caused by 
such a virus, such as acquired immunodeficiency syndrome (AIDS), continues. 

It is well known in the art that certain undesirable physiological manifestations, such as 
acne vulgaris, seborrhea, female hirsutism, male pattern baldness and benign prostatic 
10 hypertrophy, are the result of hyperandrogenic stimulation caused by an excessive accumuiation 
of testosterone or related active hormones in the target tissues. U.S. Patent 4,377,584, coi. 1, 
lines 18-24. Additionally, the reduction of androgen levels has been shown to have a 
therapeutic effect on prostate cancer. See, e.g, U.S. Patent 5,017,568, col. 2, lines 4-6. 

It is also known in the art that the principal mediator of androgenic activity in some 
15 target organs is 5a-dihydrotestosterone and related 5 a- reduced androgens, and that it is formed 
locally in the target organ by the action of steroid-5a-reductase. It therefore has been postulated 
and demonstrated that inhibitors of steroid-5a-reductase will serve to prevent or lessen 
symptoms of hyperandrogenic stimulation. See, e.g., U.S. Patent 4,377,584, col. 1, lines 38-45. 
Examples of compounds that are antiandrogens by virtue of their ability to inhibit 
20 testosterone-5a-reductase are disclosed in U.S. Patents 4,377,584; 4,760,071; and 5,017,568. 

INFORMATION DISCLOSURE 
JO 3227-923-A (Sawai Seiyaku KK) discloses the use of 4-hydroxy-coumarins as 
therapeutic agents for HIV-infected patients, 

WO 91/04663 (Univ. of Calif, at Oakland) discloses 6-amino-l,2-benzopyrones which 
25 are useful for treating viral diseases. 

WO 91/12804 (Kabi Pharmaceutical) discloses the use of Linomide® for the treatment 
of retrovirus infections. 

International Publication No. WO 89/07939, published 8 September 1989, discloses 
specific coumarin compounds which are reverse transcriptase inhibitors. 
30 U.S. Patents Nos. 3,489,774 and 3,493,586 disclose 3-(beta-aryl-beta-(aryithio) (or aryl 

seleno) propionyl-coumarin and pyrone products useful as parasiticides. 

Biochemical and Biophysical Research Communications, Vol 188, No. 2, 1992, pages 
631-637, discloses chromones bearing hydroxyl substituents and a phenolic group at the 2- 
position (flavones) as having anti-HIV-1 proteinase activity. 
35 Antimicrobial Patent Fast-Alert Week Ending 4 September 1992, disclose gamma- 

pyrones, gamma-pyridones and gamma-thio-pyrones as antiviral agents. 
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Intemational Publication Nos. WO 92/04326, 92/04327 and 92/04328, all published 19 
;h 1992, disclose antiviral heterocyclic derivatives, such as quinolinones and 
opyranones, as replication inhibitors for treating herpes simples 1 and 2, cytomegalovius 
Epstein-Barr virus. 

CA. Selects: Antitumor Agents, Issue 19, 1992, page 25. No. 117: 90147q (PCT 
national Application WO 92 06,687) discloses the preparation of 5-iodch5-amino-l,2- 
opyrones and analogs as cytostatic and antiviral agents. 

Nowhere do these references teach or suggest the use of 4-hydroxy-a-pyrones as HTV 
;ase inhibitors or as having antiviral activity. 

Phytochemistry, 31(3):953-956 (1992), discloses compounds, such as 4-hydroxy-a-(4- 
oxyphenyl)-6-[2-(4-methoxyphenyl)ethenyl]-2-oxo-, methyl ester, (EH->2H-pyran-3-acetic 

Tetrahedron, 48(9): 1695-1706 (1992), (see also Tetrahedron Lett, 30(23):3109 r 12 
9)), discloses compounds, such as 341-(4-chioropheny0-3-(4-nitrophenylV2-propenyl]-4- 
oxy-6-memyl-2H-pyran-2-one; 3-[3-<4-chlorophenylH^4-mtro^ 
oxy-6-methyl-2H-pyran-2-one; 4-hydroxy-3-[3-(4-methoxypheny 1> 1 -(4-nitrophenyl>2- 
:nyl]-6-memyi-2H-pyran-2-one; and 4-hydroxy<3-[H4-memoxyphenyl)-3^4-nitrophenyI)-2- 
inyl)-6-memyl-2H-pyran-2-one. 

Tennen Yuki Kagobutsu Toronkai Koen Yoshishu, 30:17-24 (1988), discloses 
rounds, such as 4-hydroxy-fH4-methoxyphenyl)^^ 
tyl ester, (E)-(-)-2H-pyran-3-propanoic acid. 

Chem. Absts. 53 :15072f discloses compounds, such as a-l,3-dihydroxy-2-butenyHdene- 
iyl-, 6-lactone, hydrodnnamic acid. 

Chem. Absts. 53:15072c discloses compounds, such as a-U-dihydroxy-2-butenylidene- 
>propyl-, 8-lactone, hydrccinnamic acid. 

Arch. Pharm. (Weinheim, Ger.), 316(12):988-94 (1983), discloses compounds, such as 
<4^hlorophenyl>3-oxobutyl]^hydroxy-6-memyl-2H-pyran-2-one; and 3-[l-(4- 
rophenyi)propyl]^hydroxy-6-memyl-2H-pyran-2-one. 

Chem. Ber., 110(3): 1047-57 (1977), discloses compounds, such as 6-(3,4- 
:moxyphenyl)-3-[2-(3,4^imemoxy-phen^ 

t>xy-2H-pyran-2-one; and 3-[2-(3,4^imethoxyphenyl>H4-methoxy-2-oxo-2H-pyran-6- 
hyi]^hydroxy-6-[2-(4-memoxyphenyl)ethyl]-2H-pyran-2-one. 

J. Hcterocycl. Chem., 23(2):413-16 (1986), discloses compounds, such as 3-[(4- 
ropheny 1> 1 -pipenMmytaemyl]-4-hydroxy^me 

The following published PCT applications disclose peptides useful as retroviral protease 
hitors: International Publication No. WO 91/06561, published 16 May 1991; and 
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[emational Publication No. WO 92/17490, published 15 October 1992. 

The foilowing references disclose pyrone compounds which are believed to be 
jresentative of chose known in the art: 

EP-443449 (German language) discloses 3-hexyl-5,6-dihydro-6-pentyl-2H-pyran-2-one 
d 3-ethyl-6-hexadecyl-5,6-dmydro^hydroxy-2H-pyran-2-one. Pestic. Sci., 27(l):45-63 
?89), discloses 5,6-dihydro-4-hydroxy-6^memyl-6-(l-memyM^^ 

ran-2-one; and 6<yciopropyI-5,6-dihydro-4-hydroxy-6-methyl-3-{ l-oxobutyl)-2H-pyran-2-one. 
;ta. Chem. Scand., 43(2): 193-95 (1989), discloses 4-(aceryloxy)-5 T 6-dihydro-3,6-dimethyl-2H- 
;an-2-one. J. Org. Chem., 54<14):3383-9 (1989), discloses 5 t 6-dihydro-4-hydroxy-3,6,6- 
nemyl-2H-pyran-2-one. J. Org. Chem., 53(6):1218-21 (1988); and Tetrahedron Lett, 
;2):277-30 (1993), discloses 3-hexyIdihydro-6-undecyi-2H-pyran-2,4 (3H>dione, (6R)-. J. 
em. Soc. Perkins Trans., 1(6):1 157-9 (1985), discloses dihydro-3-methyl-6-nonyl-6- 
tetrahydro-2H-pyran-2-yl)oxy]methyl]-2H-pyran-2,4 (3H)-dione. J. Chem. EcoL, 9(6):703-14 
?83), discloses 5,6^mydro-4-hydroxy-3,6-dimethyl-2H-pyran-2-one. J. Org. Chem., 
(7):1 123-5 (1983), discloses 6-(2-chloro- 1 -methyletheny 1-5 ,6-dihydro^-hydroxy-3-methy 1 -2 H- 
nm-2-one, (Z>(.+-.>. Acta. Chem. Scand., 43(2):193-95 (1989); and Tetrahedron Lett., 
(6)35 1-4 (1980), discloses 5,6-dmydro^hydn>xy-3,6Klimemyl-2H-pyran-2-one. Helv. Chem. 
:ta, 59(7):2393-2401 (1976), discloses 4-[(3,6-dmydro^hydroxy-5-methyl-6-oxo-2H-pyran-2- 
methyl]-2,6-piperidinedione. Acta, Chem. Scand., 30(7):613-18 (1976); and Tetrahedron 
a., 22:1903-4 (1976), discloses 5,6^^y6io^hy6ioxy'3-mc±y\^\'mtthy\A^Topcny\y2H- 
ran-2-one, (E)-. 3,3W(4-mtrophenyl)memylene]bis[5.6^ 

ran-2-one; and 3,3Xphenyimemylene)bis[5,6^dmydn^ are 
closed in Synth. Commun., 20(1 8)2827-283 6, 1990. 

WO 93/07868, published 29 April 1993, discloses new nitroso-benzopyrone, -benzamide 
J -isoquinolinone derivatives as adenosine di-phospho:ribose transferase inhibitors for treating 
al infections and cancer. 

WO 93/07128, published 15 April 1993, relates to substituted cyclic carbonyls and 
rivatives thereof useful as retroviral protease inhibitors. 

J. Indian Chem. Soc, 69:397-398 (July 1992), discloses that coumarin-4-acetic acids 
screen for their anticancer and and -AIDS activities and were found to be inactive. 

The Journal of Antibiotics, 46(7): 11 26 (July 1993), discloses germicidal, which is 6-(2- 
tyI)-3-ethyI-4-hydroxy-2-pyrone, to be an autoregulative germination inhibitor of Streptomyces 
idochromogenes NRRL B-1551. 

Derwent Abstracts, 93-168920/21 of EP 543201 discloses the use of coumarin 
rivatives, such as l-(N-morpholyl)-6-(4-hyciroxyben2oic acid ethyl ester) hexane, for the 
;atment of viral infections, such as influenza or acute rhinitis. 
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J. Org. Chem., 48(22):3945-7 (1983); and Chem. Pharm. Bull., 29(10):2762-8* (1981); 
disclose compounds such as 4-hydroxy-6-(3-pyridinyl)-2H-pyran-2-one. 

J. Labelled Corapd. Radiopharm., 28(10): 1143-8 (1990). discloses compounds such as 4- 
hydroxy-6-methyl-2H-pyran-2-one. 
5 J. Am. Chem. Soc, 1 13(25):9585-95 (1991), discloses compounds such as 3-<3-phenyl- 

2-propen- 1 -yl)-6-memyI-4-hydroxy-2H-pyran-2-one. 

CA 54:14239d and CA 53:4272c disclose compounds such as ct-(ct, y- 
dihydroxyrinnamylidene)-, ^-lactone hydrocinnamic acid. 

CA 53:15072f discloses compounds such as a-l,3-dihydroxy-2-butenylidene-(J-echyl- 7 6- 
10 lactone hydrocinnamic acid. 

Synth. Commun., 20(18):2827-36 (1990), discloses compounds such as 3,3'-[(4- 
iutrophenyl)memyleiie]bis[5,6-dihydro and 3,3'- 

(phenylmemylene)bis[5.6-dmydio-4-hydroxy 

J. Org. Chem., 54(14):3383-9 (1989), discloses compounds such as 5,6-dihydro-4- 
15 hydroxy-3,6,6-trimethyl-2H-pyran-2-one. 

Derwent Abstract, 92-166863/20, of EP 553248 discloses new optionally substituted 5- 
iodo-6-amino- 1 ,2-benzopyrone derivatives, which are adenosine dirphospho-ribose mhibitors, for 
treatment and prevention of viruses and tumors associated with AIDS. 

Finasteride [also named N(l , 1 -dimethylethyl>3-oxo-4-aza-5a-androst- 1 -ene, 17^- 
20 carboxamide] (PROSCAR®) is a 5a-reductase inhibitor which is used to reduce the prostate size 
in men. It has recently been approved by the FDA for the treatment of benign prostatic 
hyperplasia. Related patents are U.S. Patents 4,377,584 and 4,760,071, which disclose that 4- 
aza-17p-substituted-5a-androstan-3-ones, specifically the compound 17(i-(N-t-buty!carbamoyl)^- 
aza-5a-androst-l-en-3-one, and their A-homo analogs, are active as testosterone 5a-reductase 
25 inhibitors, and thus useful topically for treatment of acne, seborrhea, female hirsutism and 
systemically in treatment of benign prostatic hypertrophy. See also Journal of Andrology, 
10:259-262 (1989); J. Steroid. Biochem. Molec. Biol., Vol. 44, No. 2, pp. 121-131 (1993). 

U.S. Patent 5,017,568 discloses substituted acrylate analogues of steroidal synthetic 
compounds having 5<x-reductase inhibitor activity, and therefore useful in treating diseases, such 
30 as acne vulgaris, seborrhea, female hirsutism, prostate diseases, such as benign prostatic 
hypertrophy and prostatic adenocarcinoma and male pattern baldness. 

A selective, non-steroidal inhibitor of human steroid 5a-reductase type 1 is LY 191704 
[8-cWoro^memyl-l,2,3,4,4a^,6,10b^ Proa Natl. Acad. 

Sci. USA, Vol. 90:5277-5281 (1993). 
35 SUMMARY OF THE INVENTION 

The present invention particularly provides: 
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mpound of the formula I 
tin Rj is 

a) -(CH 2 ) n -CH(R 5 MCH 2 ) m -R 4 , 

b) -CH(aiyl)-CH[C(0)-0-C r C 6 alkyl] 2 , 

c) -^.C^ycloalkyi)-^^)^, 

d) -C(aryl)=CH-aryi f or 

e) -CH(R 5 )-S-(CH 2 ) m -R 4 ; 
im R 2 is 

a) hydrogen, 

b) halo, 

c) C r C 6 aikyl-fO-CCH^lq^O^)^, or 

d) C r C 6 aikyl; 
2in is 

a) C 2 -C 10 aikyl optionally substituted by zero (0) to five (5) halo, 

b) CrC 10 alkenyl, 

c) R^CH^-CHfR^XO^)^, 

d) R 4 -(CH 2 ) p -. 

e) R 4 -CH=CH-, 

f) CH^CH-CCH^-, 

g) R 4 (CH 2 ) m X 1 C(OXCH 2 ) n -, 

h) R 4 (CH 2 ) m C(0)X 1 (CH 2 ) n -, 

i) aryl, 
j) het, 

k) Cj-Cj cycloalkyi, 

I) C r C 6 alkyl-O-CCOMCHjV, 

m) C r C 6 alkyl-[0-(CH 2 ) 2 ] q -(CH 2 ) n -, 

n) R^OiCRgXCH^K 

p) Rn-CCH^Xj-CCH^.^HC-, or 

q) R^CCH^-Xj-CCH^^^HC.; 
ein R 4 is 

a) aryl, 

b) net, 

c) C 3-C7 cycloalkyi, 

d) alkenyl, 

e) Ci-Cgalkyl-fO-CO^yq-CO^)^, 

f) halo, 
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g) het-O-, 

h) het-C(O)-, 

i) aryl-(CH 2 ) n -0-C(OK or 
j) trifluoromethyl; 

5 wherein R 5 is 

a) C r C 10 alky!, 

b) ^-Cio a^y 1 ' 

c) C3-C7 cycloaikyl, 

d) -(CH 2 ) n -aryl, 
10 e) -(CH^-net, or 

f) -(CH 2 ) n -CH=CH-aryi; 
wherein R 6 is 

a) C r C 10 alkyl, 

b) R 4 - C r c 5 aUc 3*- 

15 c) -(CH^-C^-Cy cycloaikyl, 

d) -(CH 2 ) p -CH=CH 2 , 

e) -{CH 2 ) p -aryl 

f) -<CH 2 ) p -het, or 

g) hydroxy-; 
20 wherein Xj is -NRy-; 

wherein R 7 is 

* a) hydrogen, or 
b) C r C 5 alkyi; 
wherein aryl is 

25 a) phenyl substitued by zero (0) to three(3) Rg, 

b) naphthyl substitued by zero (0) to three(3) R g , 

c) biphenyl substituted by zero (0) to three (3) Rg, or 

d) perhalophenyl; 

wherein net is a 5- or 6-merabered saturated or unsaturated ring containing from one (1) 
30 to four (4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and 
including any bicyclic group in which any of the above heterocyclic rings is fused to a benzene 
ring, Cj-Cg cycloalkyl, or another heterocycle; and if chemically feasible, the nitrogen and 
sulfur atoms may be in the oxidized forms; and substituted by zero (0) to three (3) R9; 
wherein R g and R$ are independently 
35 a) C r Cg alkyi substituted by zero (0) to three (3) halo, 

b) C^-Cg alkenyi, 
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c) 


hydroxy, 




d) 


hydroxy-Cj-C^ allcyi, 




e) 


-(CH^-O-Cj-C^ alkyl substituted by zero (0) to three (3) hydroxy. 




f) 


-(CH^-O-Co-Cj alKenyl substituted by zero (0) to three (3) hydroxy 


5 


g) 


halo, 




h) 
i) 


amino, 

amino-C l -C 5 alkyl. 




j) 


mono-or di-C|-C 5 alkyl amino, 




k) 


-CCO^Cj-C^ alkyl. 


10 


1) 


-CHO, 




m) 


-COOH, 




n) 


-COOC r C 5 alkyI, 




o) 


-CON(R 7 ) 2 , 




P) 


C 3 -C7 cycloalkyi, 


15 


q) 


nitro, 




r) 


-CN, 




s) 


-S0 3 H, 




0 


-S0 2 NH 2 , 


• 


u) 


-0[(CH 2 ) 2 -0] q -CH3, 


20 


v) 


-[CH 2 -0] q -C r C3 alkyl, 




w) 


-(CH^^NHQO-O-CCI^Jp-R^, 




' x) 


-(CH^n-NHaO-O-CO^yR^, 




y) 


-(CH 2 ) n - R 12 , 




z) 


-SO r R 12 , 


25 


al) 


-(CHiV^CH^R^, 




bl) 


-(CHjV^CHjVR^, 




cl) 


-(CH 2 ) n -XrCH=CH-R 12 , 




dl) 


-(CH 2 ) n -X 2 -CH=CH-R 15 , 




el) 


-(CH 2 ) n -X 2 -C 1 -C 10 alkyl substituted by zero (0) to three (3) halo, 


30 


fl) 


-(CH^O^-C^C^ alkenyl, 




gl) 


-Xj^CHjJp-CHCNHjKCOOH), 




hi) 


-NHC0NH-S0 2 - R 12 . 




il) 


-^-(CHjyNH-CCOHJ-Cj-Cg alkyl, . 




jD 


-X2-CH(X 3 )-NH-C(O)-0-C r C 6 alkyl. 


35 


kl) 


-X 2 -(CH 2 ) p -CH[NH-C(0)-0-(CH 2 ) p -R 12 ]^(0)^-(CT 2 ) p -R 12 , 
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,1) -(CH 2 ) n -X 4 -N(C 1 -C 3 alkyDj, 

ml) -(CH2) n -X 4 -NHR 12 . 

nl) -NH-AA-Pj, 

ol) -<CH 2 ) p -N 3 , 

pi) -(CH 2 ) p -R 12 . 

ql) -(CH 2 ) p -R 15 . 
rl) -(CH 2 ) n -NHaSCH 3 )=CHN0 2 , 
si) -(CH 2 ) n -NHC(NHR 7 )=CHN0 2 , 
tl) -(CH 2 ) n -NHC(SCH 3 )=NCN,or 
ul) -(CH 2 ) n -NHC(NHR 7 )=NCN; 

wherein X 2 is 

a) -NH-CXO)-, 

b) -NH-S0 2 -, 
C ) -NH-C(0>NH-. or 
d) -so 2 -nh-; 

wherein X 3 is 

a) d-Cg alkyl. or 

b) -(CH 2 ) p -R 15 ; 

wherein X 4 is 

a) -NH-C(0>, or 

b) -NH-S0 2 -; 
wherein R 10 " hydrogen; 
wherein Rn is 

a) hydrogen, 

25 b) q-Cealkyi, 

c) -Wn-aryl, 

d) KCHj^-Cj-CycydoalkyUor 

e) -(CH^n-bet: 

or wherein R 10 and R n taken together form a double bond; 
, 0 or wherein R 3 and R n taken together form 

a) Cfy cycloalkyi substituted by zero (0) to three (3) hydroxy, =N-OH. 

-n fnxo^ or protected form thereof, or substituted at the a-position by R 14 ; or 

=0 (oxo). or protected ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ oxygcn 

atoms; 

35 wherein R|2 is 

a) phenyl substituted by zero (0) to three (3) R 13 , or 
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b) naphthyl substituted by zero (0) to three (3) R 13 ; 
wherein R 13 is 

a) C r C 10 alkyi substituted by zero (0) to three (3) halo, 

b) hydroxy, 

5 c) hydroxy-C r C 5 alkyi, 

d) -<CH 2 ) n -0-C r C5 alkyi substituted by zero (0) to three (3) hydroxy or 



halo, 



e) -(CH^-O-Cj-Cy alkenyi substituted by zero (0) to three (3) hydroxy or 



halo, 

10 f) halo, 

g) amino, 

h) amino C r C 5 alkyi, 

i) mono-or di-C r C 5 alkylamino, 
j) -dOyC^ alkyi, 

15 k) -CHO, 

1) -COOH, 

m) -CONOR^, 

n) -NHCOC^ alkyi, 

o) -NHOH, 
20 p) nitro, 

q) -CN, 

r) -(CH^-phenyl, 

s) -COOC r C 5 aIkyI, or 

t) -S0 2 -phenyl substituted by zero (0) to three (3) C r C 5 alkyi, 
25 u) -(C^) n -X 4 -phenyl, or 

v) KCH2) n -N=N-phenyl substituted by zero (0) or one (1) -N(C r C3 

alkyl) 2 ; 

wherein R 14 is 

a) KCH 2 ) n -aryi, 
30 b) -C r <^alkyl. or 

c) -(O^^-C^CTCycloalkyl; 
wherein R 15 is a 5- or 6-membered saturated or unsaturated ring containing from one 
(1) to four (4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur; 
and including any tricyclic group in which any of the above heterocyclic rings is fused to a 
35 benzene ring, C 3 -Cg cycloalkyl, or another heterocycle; and substituted by zero (0) to three (3) 
R 13 ; 
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wherein AA is an amino acid residue; 
wherein ? x is hydrogen or a nitrogen protecting group; 
wherein m and n are independently zero (0) to five (5) inclusive; 
wherein p is one (1) to five (5) inclusive; 
5 wherein q is one (1) to five (5) inclusive; and 

pharmaceuticaliy acceptable salts thereof. 

The present invention particularly provides such compounds when Rj is -(CH 2 ) n - 
CH(R 5 MCH 2 ) m -R 4 , -C(C 3 .C 5 cycloalkyIKCH 2 ) n -R 4 , or -CHCR^-CCH^-R^ R 4 is aryi, het 
or Cj-Cy cycioalkyl. 

10 For example, the present invention provides the following compounds: 

The compound of formula I 

wherein Rj is -CHCR^-R^ 

wherein R2 is hydrogen; 

wherein R3 is 
15 a) C 3 -Cg alkyl, 

b) R^CH^-CH^K 

c) R 4 -(CH 2 ) p -, 

d) R 4 -CH=CH-, 

e) CH^OHCH^-, 
20 f) R 4 -NH-C(0)-CH 2 -, 

wherein R 4 is aryl; 
wherein R 5 is 

a) C2-C 5 alkyl, 

b) C2-C5 alkenyl, 
25 c) cyclopropyl: 

wherein R 6 is 

a) ^2' c 5 or 

b) R 4 -C r C2 alkyl-; 
wherein aryl is 

30 a) phenyl substituted by zero (0) to three (3) Rg, or 

b) naphthyl substituted by zero (0) to three (3) R g ; 
wherein R g is 

a) halo, or 

b) c rC3 aifcoxy; 

35 wherein R 10 and R n taken together form a double bond; 

wherein m is one (1) to three (3) inclusive; 
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wherein p is one (1) to three (3) inclusive. 

More particularly, the present invention provides the following compounds: 
The compound of formula I 
wherein Rj is -CH(R 5 )-R 4 ; 
5 wherein is hydrogen; 

wherein R3 is 

a) C 5 -Cg alkyl, 

b) R^CH^-CHO^K 

c) R 4 -(CH 2 ) p -, 

10 d) CH 2 =CH~(CH 2 ) p -, or 

e) R 4 -CH=CH-; 
wherein R 4 is aryl; 
wherein R 5 is 

a) ethyl, 
15 b) ethenyl, or 

c) cyclopropyl; 
wherein R 6 is 

a) ethyl, or 

b) R 4 -CH 2 s 

20 wherein aryl is , 

a) phenyl substituted by zero (0) to three (3) R g , or 

b) naphthyl substituted by zero (0) to three (3) R g ; 
wherein Rg is 

a) halo, or 
25 b) methoxy; 

wherein R 10 and R n taken together form a double bond; 
wherein m is one or two; 
wherein p is two (2) or three (3). 

The present invention also provides the following compounds: 
30 The compound of formula I 

wherein Rj is 

a) -(CH 2 ) n -CH(R 5 )-(CH 2 ) m -R 4l 

b) -CH(aryl)-CH[C(0)-0-C r C 6 alkyl] 2 , or 

c) -C(aTyl)=CH-aryl; 
35 wherein R 2 is hydrogen; 

wherein R 3 is 
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a) C 2 -C 4 aikyl, 

b) M CH 2V' 

c) aryl, or 

d) cyclohexyl; 
5 wherein R 4 is 

a) aryl, or 

b) net; 
wherein R 5 is 

a) ethyl, 
10 b) ethenyl, 

c) cyclopropyl, 

d) -(CH 2 ) Q -aryl, or 

e) -(CH 2 ) n -CH=CH-aryl; 
wherein R 10 is hydrogen; 

15 wherein is 

a) hydrogen, 

b) C r C 4 alkyi, 

c) ><CH 2 ) n -aryl, or 

d) cyclohexyl; 

20 or wherein R 3 and R n taken together form 

a) C 3-Cs cycloalkyl substituted by zero (0) to three (3) hydroxy, =N-OH, 
carbonyl group, or protected form thereof, or substituted at the a-position by -(CH 2 ) n -aryi, or 

b) a 5- or 6-membered saturated ring containing one (1) or two (2) oxygen 

atoms; 

25 wherein aryl is phenyl substituted by zero (0) to three (3) R 8 ; 

wherein het is 

a) thiopheny! substituted by zero (0) to three (3) R9, or 

b) furanyl substituted by zero (0) to three (3) R$; 
wherein R g and R9 are independently 

30 a) nitro, 

b) hydroxy, 

c) methyl, or 

d) -[CH 2 -0] q -C r C3 alkyl; 
wherein m is zero (0); 

35 wherein n is zero (0) to three (3), inclusive; 

wherein p is one (1) to three (3), inclusive; 
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wherein q is two (2). 

The compound of foiraula I 

wherein Rj is 

a) -(CH 2 ) n -CH(R 5 )-(CH 2 ) m -R d , or 

5 b) -C(C 3 -C 5 cycloalkyi)-(CH 2 ) n -R 4 ; 

wherein Ro * s 

a) hydrogen, or 

b) halo; 
wherein R3 is 

10 a) R 4 -(CH 2 ) m -CH(R 6 )-(CH 2 ) n - t 

b) R 4 -(CH 2 ) p -, 

c ) C 3 -C 6 alkyl substituted by zero (0) to three (3) halo, or 

d) R 4 -CH(R^-CH(R 6 )-; 
wherein R 4 is 

15 a) aryl, 

b) net 

c) C3-C 5 cycloalkyl, 

d) CH^CH- 

e) CHymCH^ 
20 f) halo, 

g) het-O-, or 

h) aryl-(CH 2 ) n -0-C(0)-; 
wherein R5 is 

a) ethyl, 

25 b) cyclopropyi, or 

c) -CH 2 -aryl; 
wherein R^ is 

a) ethyl, 

b) propyl, 

30 c) -CH 2 -cyclopropyl, 

d) -CH 2 -CH=CH 2 , 

e) -CH 2 -aryI, or 

f) hydroxy; 

wherein aryl is phenyl substituted by zero (0) to three (3) R g ; 
35 wherein het substituted by zero (0) to three (3) R$ is 

a) indolyl, 
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\) tetrahydro-furanyl, 

c) thiophenyl, 

d) isoxazolyl, 

e) tetrahydro-furanyl, 

f) tetrahydro-pyranyl, 

g) furanyl, 

h) (l,3)dioxolanyI, 

i) pyridinyl, 

j) morpholinyl, 

k) piperidinyl, 

1) pyrroiidinyl, or 

m) pyrrolidinonyl. 
vherein Rg is 

a) ' -^(CH^-NH-CCO^O-Cj-Cg aikyl, 

b) -(CH^-X^CH^-Rja. 

c) -(CH 2 VX2-(CH 2 VRi 5 , 

d) -(CH 2 ) n -NHC(0>0-(CH 2 ) p -R l2 , 
c) -NH-C(0)-NH-S0 2 -R 12 , 

0 -X 2 -CH(X 3 )-NHC(0)-0-C r C 6 alkyl, 

g) -X2^CT 2 ) p -CH[NH-C(^^ 

h) ^-(CH^p-CHCN^CCOOH), 

i) C r C 5 aikyl substituted by zero (0) to three (3) halo, 
j) halo, or 

k) C r C 5 aIkyloxy; 
/herein R9 is 

a) methyl, 

b) halo. 

c) -(CHjVR^, 

d) -S0 2 -R 12 , 
vherein X2 is 

a) -NH-C(O)-, or 

b) -NH-C(0)-NH-; 
vherein X3 is 

a) C r C 6 ^y 1 * or 

b) -<CH 2 ) p -R 15 ; 

wherein R 10 and R n taken together form a double bond; 
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wherein R l2 is phenyl substituted by zero (0) to three (3) R 13 ; 
wherein R 13 is 

a) methoxy, 

b) halo, 

5 c) -S0 2 -phenyl substituted by zero (0) or one (1) C 1 -C 5 alky], 

d) -CN, or 

e) C r C 5 alkyl; 

wherein R 15 substituted by zero (0) or one (1) R 13 is 
a) indolyl, 
10 b) pyridyl, 

c) imidazolyl, or 

d) quinolinyl; 

wherein m is zero (0) to three (3), inclusive; 

wherein n is zero (0) to two (2), inclusive; 
15 wherein p is one (1) to three (3). inclusive; 

wherein q is two (2) or three (3). The present invention particularly provides such 
compounds when Rj is -(CH 2 ) n -CH(R 5 )-(CH 2 ) m -R 4 or -C(C3-C5cycloalkyiHCH 2 ) n -R 4 , R 4 is 
aryl, bet or C3-C 5 cycloalkyl. 

The compound of formula 1 
20 wherein Rj is -{CH 2 ) n -CH(R 5 )-(CH 2 ) in -R 4 ; 

wherein R 2 is hydrogen; 

wherein R 3 is R 4 -(CH 2 ) m -CH(R 6 )-(CH 2 ) I1 -; 

wherein R 4 is 

a) aryl, or 
25 b) het; 

wherein R 5 is Cj-CjCycloalkyl; 

wherein R$ is 

a) C r C 10 alkyi, or 

b) -(CH^-Cj-Cy cycloalkyl; 

30 wherein aryl is phenyl substituted by zero (0) or one (1) R^; 

wherein het is a 5- or 6-membered saturated or unsaturated ring containing from one (1) 
to four (4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and 
including any bicyclic group in which any of the above heterocyclic rings is fused to a benzene 
ring, C 3 -Cg cycloalkyl, or another heterocycle; 
35 wherein R g is 

a) -(CH 2 ) n -X2-CH=CH-R 12 . 
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b) -(CH 2 ) n -X 2 -(CH 2 ) n -R 12 , 

d) -(CH o ) n -X o -C r C 10 alkyl substituted by zero (0) or one (1) halo, 

e) -(CH^-Xj-Cj-Cj alkenyl, 
5 f) -(CH 2 ) n -X 4 -N(CH 3 ) 2 , or 

g) -(CH 2 ) n -X 4 -NH-R 12; 
wherein ^ is -NHS0 2 -; 
wherein X 4 is -NHS0 2 -; 

wherein R 10 and R n taken together form a double bond; 

:.0 wherein R 12 is 

a) phenyl substituted by zero (0) to three (3) R 13 , 

b) naphthyl substituted by zero (0) to three (3) R 13 , or 

c) perhalophenyl; 
wherein R 13 is 

l5 a) C r C 10 alkyi substituted by zero (0) to three (3) halo, 

b) halo, 

c) -0-C r C 5 alkyi substituted by zero (0) to three (3) halo, 

d) -CN, 

e) nitro, 
10 f) -COOH, 

g) -N(CH 3 ) 2 , 

h) hydroxy, 

i) -NHCOCH 3 , 
j) amino, 

25 k) -NHOH, 

1) -CONH 2 , 
m) -CH 2 NHCO-phenyl, 
n) -S0 2 -phenyt, 

o) -N=N-phenyl substituted by zero (0) or one (1) -N(CH 3 )2, or 
30 p) -NHS0 2 -phenyl; 

wherein R l5 is a 5- or 6-membered saturated or unsaturated ring containing from one 
(1) to four (4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, 
and including any bicyclic group in which any of the above heterocyclic rings is fused to a 
benzene ring, C 3 -C 8 cycioalkyl, or another heterocycle, and substituted by zero (0) to two (2) 
35 R 13 ; 

wherein m is zero (0) or one (1); 
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wherein n is zero (0) or one (1). The present invention particularly provides such 
compounds 

wherein R 5 is cyclopropyl; 
wherein R 6 is -(CH 2 ) n -cyclopropyl or ethyl; 
5 wherein net is tetrahydropyranyl; and 

wherein R 15 substituted by zero (0) to two (2) R 13 is 

a) phthalimidyi, 

b) quinolinyl, 

c) thiophenyl, 
10 d) pyridyl, 

e) isoxazolyl, 

f) thiophenyl, 

g) imidazolyl, 

h) benzo[1^3]oxadiazoIyl, 

15 i) benzol U41thiadiazolyl, or 

j) 2-(isoxazol-3-yl)-thiophenyL 
The compound of formula I 
wherein Rj is 

a) -(CHjVCHCRjHCHj)^ or 
20 b) -CH(R 5 )-S-(CH 2 ) m -R 4 ; 

wherein R 2 is 

a) hydrogen, or 

b) -Cj-Ce alkyl; 
wherein R 3 is 

25 a) R^CH^-CHCR^KCHj),,-, 

b) R^CHCR^-CHa^)-, 

c) R 12 -(CH 2 ) m -X r (CH 2 ) n -(R 7 )HC-, or 

d) R ir (CH 2 ) m -X r (CR 2 ) n ^)RC; 
wherein R 4 is 

30 a) aryl, or 

b) het; 
wherein R 5 is 

a) C r C 4 alkyl, or 

b) cyclopropyl; 
35 wherein R 6 is 

a) C r C 4 alkyl, 
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b) -CH 2 -cyclopropyl, or 

c) hydroxy; 
wherein R 7 is 

a) hydrogen, or 
5 b) C r C 5 aikyi; 

wherein aryl is phenyl substituted by zero (0) or two (2) R g ; 
wherein net is 

a) furan-2-yl substituted by zero (0) or two (2) 

b) furan-3-yl substituted by zero (0) or two (2) R^, 

10 c) thiophen-2-yl substituted by zero (0) or two (2) R^, 

d) thiophen-3-yI substituted by zero (0) or two (2) R^, 

e) tetrahydrofuran-2-yl substituted by zero (0) or two (2) R$, 

f) tetrahydrofuran-3-yl substituted by zero (0) or two (2) R^, 

g) tetrahydropyran-2-yl substituted by zero (0) or two (2) R^ 

15 h) tetrahydropyran-3-yJ substituted by zero (0) or two (2) R^ or 

i) 8-quinolinyl; 
wherein Rg and R^ are independently 

a) C r Cg alkyl, 

b) halo, 

20 c) hydroxy-C r C 4 alkyl, 

d) -(GH 2 ) n -X2-(CH 2 ) n -R 12 , 

e) -(C^V^CHjVR^; 
wherein X 2 is 

a) -NHS0 2 -, 
25 b) -S0 2 NH-, or 

c) -NHC(OK 

wherein R 10 and R n taken together form a double bond; 
wherein R 12 is phenyl substituted by zero (0) to three (3) R 13 ; 
wherein R 13 is 
30 a) C r C 6 alkyl, 

b) hydroxy, 

c) hydroxy-C r C 5 alkyl, 

d) halo, 

e) -CN, or 
35 f) amino; 

wherein R 15 is 
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a) thiophen-2-yl substituted by zero (0) to three (3) R l3 , 

b) thiophen-3-yl substituted by zero (0) to three (3) R 13 , 

c) quinolin-8-yl substituted by zero (0) to three (3) R 13 , 

d) furan-2-yl substituted by zero (0) to three (3) R l3 , or 
5 e) furan-3-yi substituted by zero (0) to three (3) R 13 ; 

wherein m is zero (0) to four (4), inclusive; 
wherein n is zero (0) to four (4), inclusive. 
Also the present invention provides: 

A method of inhibiting a retrovirus in a mammalian cell infected with said retrovirus 
10 which comprises treating said cell with an effective amount of a compound of the formula I 
wherein Rj is 

a) KCH2) n -CH(R 5 )-(C^) m -R 4 , 

b) -CHCaryD-CHfC^-O-C!-^ alkyl] 2 , 

c) -CCC^-^cycloalkyD-CC^n^, 
15 d) -C(aryl)=CH-aryU 

e) -CHCR^-S-CCH^-R^ or 
0 -(CH 2 ) p -aryl; 

wherein R 2 is 

a) hydrogen* 
20 b) halo, 

c) C r C 6 alkyl-tCMC^l^O^),,-. 

d) C r C 6 alkyl, or 

e) -(CH 2 ) n -CH(R 5 )-(CH 2 ) m -R 4 ; 
wherein R 3 is 

25 a) C r C 10 aikyl optionally substituted by zero (0) to five (5) halo, 

b) CrCio ^^y 1 ' 

c) R^CCH^-CHO^HCHjV. 

d) R 4 -(CH 2 ) p -, 

e) R 4 -CH=CH-, 

30 0 CH 2 =CH-(CH 2 ) p - > 

g) R^CH^X^OXCH^-, 

h) R^CH^CCOJX^CH^-, 

i) aryl, 
j) het, 

35 k) CyOj cycloalkyl, 

I) C r C 6 alkyi-0-C(0)-(CH 2 ) n -, 
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m) 


P,-f\. allcvl-fO-(PH ^ 1 -fPH ^ 
1 6 aiK J l t w ^ n 2^Jq '*~"2V 


n) 




P) 


Rn-(CHo) -Xo-CCHn^ -/R^HP- 


q) 


Ric-(CH^) m -X,-(CHo) -(R^)HC-- 


wherein R 4 i 


s 


a) 


aryl, 


b) 


het. 


c) 


C5-C7 cycloaJkvL 


d) 


C>-C in alkenyi, 


e) 


Cj-aaikyi-fO^CH^^-CCH.),,-, 


o . 


halo, 


g) 


het-O-, 


h) 


het-C(0)-, 


i) 


aryl-(CH o )„-0-C(0V. or 


j) 


trifluoromelhyi; 


wherein R< is 




a) 


C,-C, n alkyl, 


b) 


C-i-Cirt alkenvL 




P.- P- rvrlnnllrul 


d) 


-(CHo) -arvL 


e) 


-(CHoL-het, or 


f) 


-(CH 2 ) n -CH=CH-aryl ; 


wherein R* is 

u 




a) 


C,-C lft alkyl. 


b) 


R^-Ci-Cr alkyi, 


c) 




d) 
u / 




w 


-fPH-^ -an/1 


n 

*/ 


-CCH^ -heL or 






wherein Xj is 


•NR r ; 


wherein R ? is 




a) 


hydrogen, or 


b) 


C,-C 5 alkyl; 



35 wherein aryl is 

a) phenyl substitued by zero (0) to three(3) Rg, 
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b) naphthyl substitued by zero (0) to three(3) R g1 

c) biphenyl substituted by zero (0) to three (3) Rg, or 

d) perhalophenyl; 

wherein het is a 5- or 6-membered saturated or unsaturated ring containing from one (1) 
5 to four (4) heteroaroms selected from the group consisting of nitrogen, oxygen and sulfur, and 
including any bicyciic group in which any of the above heterocyclic rings is fused to a benzene 
ring, Cj-Cg cycloalkyl, or another heterocycle; and if chemically feasible, the nitrogen and 
sulfur atoms may be in the oxidized forms; and substituted by zero (0) to three (3) R^; 





wherein R g and Rg are 


independently 


10 


a) 


Cj-Cg alkyl substituted by zero (0) to three (3) halo. 




b) 


Cj-Cg alkenyl, 




c) 


hydroxy. 




d) 


hydroxy-Cj-Cj alkyl, 




e) 


-(CHjVO-Ci-Cj alkyl substituted by zero (0) to three (3) hydroxy. 


15 


0 


-(Oi^-O-Cj-Cj alkenyl substituted by zero (0) to three (3) hydroxy. 




g) 


halo. 




h) 


amino, 




0 


amino-C j-C 5 alkyl, 




j) 


mono-or di-C j-C 5 alkylamino, 


20 


k) 


-C(0)-C r C 5 alkyl, 




I) 


-CHO, 




m) 


-COOH, 




n) 


-COOCj-Cjalkyl, 




o) 


-CON(R ? ) 2 , 


25 


P) 


CyOj cycloalkyl. 




q) 


nitro, 




r) 


-CN, 




s) 


-S0 3 H, 




0 


-S0 2 NH2, 


30 


u) 


-0[(CH2) 2 -0] q -CH3, 




v) 


-[CH 2 -0] q -C r C3 alkyl. 




w) 


-(CH^-NHCCOHHCMaJp-Ria. 




x) 


-(CH 2 ) n -NHC(0)-0-{CH 2 ) p -R 15 , 




y) 


-(CH 2 ) n - R, 2 , 


35 


z) 


-S0 2 - Rj 2 , 




al) 


-<CH 2 ) n -X 2 -<CH 2 ) n -R 12 , 
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bl) -(CH 2 ) n -X2-(CH 2 ) n -R 15J 

cl) -(CH 2 ) n -X r CH=CH-R 12 , 

dl) -(CH 2 ) n -X 2 -CH=CH-R 15 , 

el) -(CH 2 ) n -X 2 -C 1 -C 10 aikyI substituted by zero (0) to three (3) halo, 

5 fl) -(CH^-X^-Cj alkenyi, 

gl) .^-(CH^p-OKNI^XC^OH), 

hi) -NHCONH-S0 2 - R 12 , 

il) -Xn-^HoyNH-CCO-O-Cj-Cg alkyl, 

j 1) -X 2 -CH(X 3 )-NH-C(0)-0-C r C 6 alkyl, 

10 kl) -X r (CH 2 ) p -CH[NH-C(0)^)-(CH 2 ) p -R 12 ]-C(0).O-(CH 2 ) p -R 12 , 

11) -(CH 2 ) n -X 4 -N(C r C3 alkyl) 2 , 

ml) "(CH 2 ) a -X 4 -NHR 12 , 

nl) -NH-AA-Pj, 

ol) <Gty p -N y 

15 pl) -(CH 2 ) p -R 12 , 

ql) <CH 2 ) ? A l5 > 

rl) -(CH 2 ) n -NHC(SCH3)=CHN0 2 , 

si) .(CH 2 ) n -NHC(NHR 7 )=CHN0 2 , 

tl) -(CH 2 ) n -NHC(SCH3)=NCN, or 

20 ul) -{CH 2 ) n -NHC(NHR 7 )=NCN; 

wherein Xj is 

a) ~NH-C(0>, 

b) -NH-S0 2 -, 

c) -NH-C(0)-NH- t or 
25 d) -S0 2 -NH-; 

wherein X 3 is 

a) C r C 6 alkyi, or 

b) -(CH 2 ) p -R 15 ; 
wherein X 4 is 

30 a) -NH-C(O)-, or 

b) -NH-S0 2 -; 
wherein R 10 is hydrogen; 
wherein R n is 

a) hydrogen, 

35 W C r C 6 alkyl, 

c) -(CH 2 ) n -aryl, 
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d) -(CH 2 ) n -C 3 -C 7 cycloalkyl, or 

e) -{CH 2 ) n -het; 

or wherein R 10 and taken together form a double bond; 
or wherein R 3 and R n taken together form 

a) C 3 -Cg cycloalkyl substituted by zero (0) to three (3) hydroxy, =N-OH, 
=0 (oxo), or protected form thereof, or substituted at the a-position by R 14 ; or 

b) a 5- or 6-membered saturated ring containing one (1) or two (2) oxygen 

atoms; 

wherein R 12 is 

a) phenyl substituted by zero (0) to three (3) R 13 , or 

b) naphthyl substituted by zero (0) to three (3) R 13 ; 
wherein R 13 is 

a) C r C 10 alkyl substituted by zero (0) to three (3) halo, 

b) hydroxy, 

c) hydroxy-C r C 5 alkyl, 

d) -(CH 2 ) n -0-C r C 5 aikyl substituted by zero (0) to three (3) hydroxy or 



halo. 



halo, 



e) -(CH^-O-C^-Cj alkenyl substituted by zero (0) to three (3) hydroxy or 

f) halo, 

g) amino, 

h) amino C r C 5 alkyl, 

i) mono-or dj-C x -C 5 aikylamino, 
j) -QO)-C r C 5 alkyl, 

k) -CHO, 

1) -COOH, 

m) -CON(R 7 ) 2 , 

n) -NHCOCj-q alkyl, 

o) -NHOH, 

p) nitro, 

q) -CN, 

r) -(CH 2 ) n -phenyl, 

s) -COOC r C 5 alkyl, or 

t) -S0 2 -phenyl substituted by zero (0) to three (3) C r C 5 alkyl, 

u) -(CH 2 ) n -X 4 -phenyl, or 

v) -(CH 2 ) n -N=N-phenyl substituted by zero (0) or one (1) -NCCpCj 
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alkyl^; 

wherein R 14 is 

a) -(CH 2 ) n -aryl, 

b) -Cj-C^aikyi, or 

5 c) -(CH 2 ) n -C 4 -C 7 cycloaikyi; 

wherein R 15 is a 5- or 6-membered saturated or unsaturated ring containing from one 
(1) to four (4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, 
and including any bicyclic group in which any of the above heterocyclic rings is fused to a 
benzene ring, Cj-Cg cycloalkyl, or another heterocycle; and substituted by zenr(G) to three (3) 

3 R 13 ; 

wherein AA is an amino acid residue; 
wherein Pj is hydrogen or a nitrogen protecting group; 
wherein m and n are independently zero (0) to five (5) inclusive; 
wherein p is one (1) to five (5) inclusive; 
5 wherein q is one (1) to five (5) inclusive; and 

phannaceutically acceptable salts thereof. 

For example, the present invention provides such method for compounds of the formula 

I 

wherein Rj is -CH(R 5 )-R 4 ; 
0 wherein R 2 is hydrogen; 

wherein R 3 is 





' a) 


C 3 -Cg alkyl, 




b) 


R 4 -(CH 2 ) m -CH(C 6 )-, 




c) 


R 4 -(CH 2 ) p -, 


:5 


d) 


R 4 -CH=CH-, 




e) 


CH2=CH-(CH 2 ) p -, 




f) 


R 4 -NH-C(0)-CH2-, 




wherein R 4 is 


aryl; 




wherein R s is 




30 


a) 


C 2 -C 5 alkyl, 




b) 


C2-C 5 alkenyl. 




c) 


cyclopropyl; 




wherein R 6 is 






a) 


C^-Cj alkyl, or 


35 


b) 


R 4 -C r C2 alkyl-; 



wherein aryl is 
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a) phenyl substituted by zero (0) to three (3) Rg, or 

b) naphthyl subtituted by zero (0) to three (3) R g ; 
wherein Rg is 

a) halo, or 
5 b) Cj-Cj alkoxy; 

wherein R 10 and &n ^ken together form a double bond; 
wherein m is one (1) to three (3) inclusive; 
wherein p is one (1) to three (3) inclusive. 
Also the present invention provides: 
10 A method of preventing or treating benign prostatic hypertrophy or hyperplasia, prostatic 

cancer, alopecia, hirsutism, acne vulgaris and seborrhea comprising administering to a mammal 
in need of such prevention or treatment an effective amount of a compound of formula I 
wherein Rj is 

a) -(CH 2 ) n -CH(R 5 )KCH 2 ) Tn -R 4 , 
15 b) -CH(aryI)<^[C(0)-OC r C 6 alkyl] 2 , 

c) -^-CjcycloalkylHCHjVR^ 

d) -Qaryl>=CH-aryi t 

e) .CH(R5).S-(CH2) m -R4, or 

f) -{CH 2 ) p -aryl; 
20 wherein R 2 is 

a) hydrogen, 

b) halo, 

c) C r C 6 alkyl-LOKCH^lq-CO^)^, 

d) C r C 6 alkyi, or 

25 e) <Oty n -m^<CH4 m X 4 ; 

wherein R 3 is 

a) Cr c 10 alkyi optionally substituted by zero (0) to five (5) halo, 

b) C^-Cjo alkenyl, 

c) R^CH^-CHO^HCI^V. 
30 d) R 4 -(CH 2 ) p -, 

e) R 4 -CH=CH-, 

f) CH2=CH-(CH 2 ) p -. 

g) R^CH^X^OXCH^-, 

h) R 4 (CH 2 ) m C(0)X 1 (CH 2 ) n -, 
35 i) aryl, 

j) net, 
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k) CyCj cycloalkyl, 

1) C r C 6 alkyl-0-C(OMCH 2 ) n -, 

m) C r C 6 aIkyi-[0-(CH 2 ) 2 ] q -(CH 2 ) n -. 

n) R^CHCR^-CHCR^, 

5 p) R^^m'W^n&lW 0 -' 0r 

q) R ir (CH 2 ) m -X 2 -(CH 2 ) n -(R 7 )HC-; 

wherein R 4 is 

a) aryl, 

b) net, 

10 c) 03-07 cycloalkyl, 

d) CrCjQ alkenyl, 

e) Cj-^alkyl-fO-CCf^^q-CCH^,,-, 

f) halo, 

g) het-O, 

15 h) hct : C(0>, 

i) aryKCH 2 ) n -0-C(0>, or 

j) trifluoromethyl; 

wherein R^ is 

a) C r C 10 alkyl, 

20 b) C^-C^ alkenyl, 

c) 03-^ cycloalkyl, 

d) -<CH 2 ) n -aryl, 

e) -(CH^-net, or 

f) -(CH 2 ) n -CH=CH-aryl; 
25 wherein R 6 is 

a) C r C 10 alkyl, 

b) R 4 -C r C 5 aikyl, 

c) -(CH 2 ) n -C 3 -C 7 cycloalkyl, 

d) -(CH 2 ) p -CH==CH 2 . 
30 e) -(CH 2 ) p -aryl, 

f) -(CH 2 ) p -het, or 

g) hydroxy-; 
wherein Xj is -NR 7 -; 
wherein R 7 is 

35 a) hydrogen, or 

b) C r C 5 alkyl; 
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wherein aryi is 

a) phenyl substitucd by zero (0) to three(3) R g , 

b) naphthyl subsumed by zero (0) to three(3) Rg, 

c) biphenyl substituted by zero (0) to three (3) Rg, or 
5 d) perhalophenyl; 

wherein het is a 5- or 6-membered saturated or unsaturated ring containing from one (1) 
to four (4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and 
including any bicyclic group in which any of the above heterocyclic rings is fused to a benzene 
ring, C3-C3 cycloalkyl, or another heterocycle; and if chemically feasible, the nitrogen and 
10 sulfur atoms may be in the oxidized forms; and substituted by zero (0) to three (3) R$; 
wherein Rg and R^ are independently 

a) C r Cfl alkyl substituted by zero (0) to three (3) halo, 

b) ^-Cg alkenyl, 

c) hydroxy, ' 

15 d) hydroxy-C r C 5 alkyl, 

e) -(CH 2 ) n -0-C r C 5 alkyl substituted by zero (0) to three (3) hydroxy, 

f) -(CH 2 ) n -0-C 2 -C 7 alkenyl substituted by zero (0) to three (3) hydroxy, 

g) halo, 

h) amino, 

20 i) amino-C r C 5 alkyl, 

j) mono-or di-Cj-C^ alkylamino, 

k) -C(0)-C r C 5 alkyl, 

1) -CHO, 

m) -COOH, 
25 n) -COOC r C 5 alkyl, 

0) -CONOt^, 

p) C 3 -C7 cycloalkyl, 

q) nitro, 

r) -CN, 
30 s) -SO3H, 

t) -S0 2 NH 2 , 

u) -0[(CH 2 ) 2 -0] q -CH 3 , 

v) -ICH r O] q -C r C3 alkyl, 

w) -(CH 2 ) n .NHC(0>OKCH 2 ) p -R 12 . 
35 x) -(CH 2 ) n -NHC(0)-0-(CH 2 ) p -R 15 , 

y) -<CH 2 ) n -R 12 , 
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z) -S0 2 - R l2 , 

al) -(CH^-X^C^-R^ 

bl) -(CH^^Xo-CCH^-R^, 

cl) -(CH 2 ) n -X 2 -CH=CH-R 12 , 

5 dl) ^Oi^^-CH^CH-R^, 

el) -(CH 2 ) n -X2-C r C 10 alkyl substituted by zero (0) to three (3) halo, 

f 1) -(CH 2 ) n -X r q-C 5 alkenyl, 

gl) -X 2 -(CH 2 ) p -CH(NH 2 )(COOH), 

hi) -NHCONH-S0 2 - R 12 , 

10 il) ^-(CH^p-NH-CCO-O-CpCg alkyl, 

j 1) -X 2 -CH(X 3 )-NH-C(OVO-C r C 6 alkyl, 

kl) -X^CH^-CHtNH-CCOW 

11) -(CH 2 ) n -X 4 -N(C r C3 alkyl^, 

ml) -(CH 2 ) n -X 4 -NHR 12 , 

15 nl) -NH-AA-Pj, 

ol) -(CH 2 ) p -N 3 , 

pi) -(CH2V R 12' 

ql) -(CH 2 ) p -R 15 , 

rl) -(CH 2 ) n -NHC(SCH3>=CHN0 2t 

20 si) -(CH 2 ) n -NHC(NHR 7 )=CHN0 2l 

tl) -(CH 2 ) n -NHQSCH 3 )=NCN, or 

ul) -(CH 2 ) n -NHCXNHR 7 )=NCN; 
wherein X 2 is 

a) -NH-C(O)-, 

25 b) -NH-SO r , 

c) -NH-C(0)-NH-, or 

d) -S0 2 -NH-; 
wherein X 3 is 

a) C r C 6 alkyl, or 
30 b) -(CH 2 ) p -R 15 ; 

wherein X 4 is 

a) -NH-C(O)-, or 

b) -NH-S0 2 -; 
wherein R 10 is hydrogen; 

35 wherein R 14 is 

a) hydrogen, 
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b) C r C 6 alkyl, 

c) -(CH 2 ) n -aryl, 

d) -(CH 2 ) n -C 3 -C 7 cycloalkyl, or 

e) -(CH^-het; 

5 or wherein R 1Q and taken together form a double bond; 

or wherein R 3 and R n taken together form 

a) C 3 -C g cycloalkyl substituted by zero (0) to three (3) hydroxy, =N-OH, 
=0 (oxo), or protected form thereof, or substituted at the a-position by R 14 ; or 

b) a 5- or 6-membered saturated ring containing one (1) or two (2) oxygen 

10 atoms; 

wherein R 12 is 

a) phenyl substituted by zero (0) to three (3) R 13 , or 

b) naphthyl substituted by zero (0) to three (3) R 13 ; 
wherein R 13 is 

15 a) C r C 10 a&y 1 substituted by zero (0) to three (3) halo, 

b) hydroxy. 

c) hydroxy-C r C 5 alkyl, 

d) -(CH 2 ) n -0-C r C 5 alkyl substituted by zero (0) to three (3) hydroxy or 

halo, 

20 e) -(CH 2 ) n "0-C 2 -C 7 alkenyl substituted by zero (0) to three (3) hydroxy or 

halo, 

f) halo, 

g) amino, 

h) amino Cj-C 5 alkyl, 

25 i) mono-or di-Cj-C 5 alkylamino, 

j) -C(0>-C r C 5 alkyl, 

k) -CHO, 

1) -COOH, 

m) -CON(R 7 ) 2 , 

30 n) -NHCOCj-q alkyl, 

o) -NHOH, 

p) nitre, 

q) -CN, 

r) -(CH^-phenyl, 

35 s) -COOC r C 5 alkyl, or 

t) -S0 2 -phenyl substituted by zero (0) to three (3) C t -C 5 alkyl, 
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u) -(CH^-X^phenyl, or 

v) -(CH 2 ) n -N=N-phenyl substituted by zero (0) or one (1) -NKCj-C, 

alkyl) 2 ; 

wherein Rj 4 is 
5 a) -(CH 2 ) n -aryl, 

b) -Cj-CgalkyI, or 

c) .(CH 2 ) n -C 4 -C 7 cycloalkyi; 

wherein R 15 is a 5- or 6-membered saturated or unsaturated ring containing from one 
(1) to four (4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, 
10 and including any bicyclic group in which any of the above heterocyclic rings is fused to a 
benzene ring, C 3 -Cg cycioalkyl, or another heterocycle; and substituted by zero (0) to three (3) 
R 13 ; 

wherein AA is an amino acid residue; 
wherein Pj is hydrogen or a nitrogen protecting group; 
15 wherein m and n are independently zero (0) to five (5) inclusive; 

wherein p is one (1) to five (5) inclusive; 
wherein q is one (1) to five (5) inclusive; and 
pharmaceutical^ acceptable salts thereof. 

The present invention particularly provides such method wherein the size of the prostate 
20 in a male mammal is reduced or maintained. 

For example, the present invention provides such method for compound of the formula 

I 

wherein Rj is -(CH 2 ) n -CH(R 5 )-(CH2) m -R 4 ; 
wherein R 2 is hydrogen; 
25 wherein R 3 is 

a) R^CH^^,.^^-^)^, or 

b) R 4 -(CH 2 )p-; 
wherein R 4 is 

a) phenyl, or 
30 b) tetrahydropyranyi; 

wherein R 5 is 

a) propyl, or 

b) cyclopropyl; 
wherein R 6 is ethyl; 

35 wherein m is zero (0) or one (1); 

wherein n is zero (0); 
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whcrein p is two (2); 

wherein R 1Q and taken together form a double bond. 
The present invention also provides a pharmaceutical composition comprising a 
pharmaceuticaily acceptable carrier and an effective amount of the compound of formula I. 
5 Finally, the present invention provides a process for making a compound of the formula 

CC-5 which comprises: 

a) reacting a compound of the formula CC-3 with a compound of the formula CC- 
2 in a hydrocarbon solvent in the presence of a tri alky 1 amine at an elevated temperature to yield 
a compound of the formula CCM, 
10 b) treating the compound of formula CC-4 with a base in a water/alcohol mixture, 

c) treating the mixture of step b) with an acid to yield the compound of formula 
CC-5. (Refer to Chart CC below.) 

The compounds of the present invention are named according to the IUPAC or CAS 
nomenclature system. 

15 The carbon atoms content of various hydrocarbon<ontaining moieties is indicated by a 

prefix designating the minimum and maximum number of carbon atoms in the moiety, Le., the 
prefix C r Cj indicates a moiety of the integer "i" to the integer "j" carbon atoms, inclusive. 
Thus, for example, C^ alkyl refers to alkyl of one to three carbon atoms, inclusive, or ethyl, 
ethyl, propyl, and isopropyl. 

20 Examples of alkyl of one to nine carbon atoms, inclusive, are methyl, ethyl, propyl, 

butyl, pentyl, hexyl, heptyl, octyl, and nonyi, and all isomeric forms thereof, straight and 
branched. 

Examples of alkenyi of one to five carbon atoms, inclusive, are ethenyl, propenyl 
butenyl, pentenyl, and all isomeric forms thereof. 
25 Examples of "halo" or "halogen" are fluoro, chloro and bromo. 

By "amino acid residue" is meant the residue of a naturally occurring amino acid, such 
as: Alanine, Arginine, Asparagine, Aspartic acid. Cysteine, Glutamine, Glutamic Acid, Glycine, 
Histidine, Isoleucine, Leucine, Lysine, Methionine, Phenylalanine, Proline, Serine, Threonine, 
Tryptophan, Tyrosine, Valine, Aspartic acid or Asparagine, Glutamic acid or Glutamine; and 
30 synthetic derivatives thereof. These amino acid residues may be in the L- or D- configuration 
and are readily known and available to those skilled in the art. These amino acid residues (or 
their N-terminal protected forms) are connected to a free amino group via their C-terminus. 

The compounds of formula I of the present invention inhibit retroviral proteinases and 
thus inhibit the replication of the vims. They are useful for treating patients infected with 
35 human immunodeficiency virus (HIV) which results in acquired immunodeficiency syndrome 
(AIDS) and related diseases. 
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More particularly, the compounds of the present invention are useful as novel human 
retroviral protease inhibitors. Therefore, the compounds inhibit retroviral proteases and thus 
inhibit the replication of the virus. They are useful for treating human patients infected with a 
human retrovirus, such as human immunodeficiency virus (strains of HIV- 1 or HIV -2) or human 
5 T-cell leukemia viruses (HTLV-I or HTLV-U) which results in acquired immunodeficiency 
syndrome (AIDS) and/or related diseases. 

The capsid and replicative enzymes (i.e. protease, reverse transcriptase, integrase) of 
retroviruses are translated from the viral gag and pol genes as polyproteins that are further 
processed by the viral protease (PR) to the mature proteins found in the viral capsid and 
10 necessary for viral functions and replication. If the PR is absent or nonfunctional, the virus 
cannot replicate. The retroviral PR, such as HIV-1 PR, has been found to be an asparric 
protease with active site characteristics similar to those exhibited by the more complex aspartic 
protease, renin. 

The term human retrovirus (HRV) includes human immunodeficiency virus type I, 

15 human immunodeficiency virus type II, or strains thereof, as well as human T cell leukemia 
virus 1 and 2 (HTLV-1 and HTLV-2) or strains apparent to one skilled in the art which belong 
to the same or related viral families and which create similar physiological effects in humans as 
various human retroviruses. 

Patients to be treated would be those individuals: 1) infected with one or more strains 

20 of a human retrovirus as determined by the presence of either measurable viral antibody or anti- 
gen in the serum and 2) in the case of HIV, having either an asymptomatic HIV infection or a 
symptomatic AIDS defining infection such as i) disseminated histoplasmosis, ii) isospsoriasis 
(Isosporiasis, which is caused by Isospora belli, a coccidian parasite, is a diarrheal illness that 
occurs in AIDS patients when their CD4 counts get low. There are few if any effective drugs 

25 against Isospora or Cryptosporidia, a more common parasite that causes a similar chronic 
diarrhea and wasting in AIDS patients.), iii) bronchial and pulmonary candidiasis including 
pneumocystic pneumonia iv) non-Hodgkin's lymphoma or v) Kaposi's sarcoma and being less 
than sixty years old; or having an absolute CD4+ lymphocyte count of less than 500/mm 3 in the 
peripheral blood. Treatment of these patients would consist of maintaining an inhibitory level of 

30 the compound used according to this invention in the patient at all times and would continue 
until the occurrence of a second symptomatic AIDS defining infection indicates alternate therapy 
is needed. 

More specifically, an example of one such human retrovirus is the human 
immunodeficiency virus (HIV, also known as HTLV-m or LAV) which has been recognized as 
35 the causative agent in human acquired immunodeficiency syndrome (AIDS), although a minority 
opinion to the contrary has been expressed, P. Duesberg, Proc. Natl. Acad. Sci. USA, 86:755 
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(1989). HIV contains a retro viral encoded protease. HIV-I protease, that cleaves the 'fusion 
polypeptides into the functional proteins of the mature viral particle, E.P, Lillehoj, et al., J. 
Virology, 62:3053 (1988); C. Debuck, et al., Proc. Natl. Acad. Sci., 84:8903 (1987). This 
enzyme, HIV-I protease, has been classified as an aspartyl protease and has a demonstrated 

5 homology to other aspartyl proteases such as renin, L.H. Pearl, et aL Nature 329:351 (1987); I. 
Katoh, et aL Nature 329:654 (1987). Inhibition of HIV-I protease blocks the replication of HIV 
and thus is useful in the treatment of human AIDS, E.D. Clerq, J. Med. Chem. 29:1561 (1986). 
Inhibitors of HIV-I protease are useful in the treatment of HIV-infected individuals who are 
asymptomatic or symptomatic of AIDS. 

10 Pepstatin A, a general inhibitor of aspartyl proteases, has been disclosed as an inhibitor 

of HIV-I protease, S. Seelmeier, et aL Proc. Natl. Acad. Sci. USA, 85:6612 (1986). Other 
substrate derived inhibitors containing reduced bond isosteres or statine at the scissle position 
have also been disclosed, ML. Moore, et aL Biochem. Biophys, Res. Commun. 159:420 
(1989); S. Billich, et aL J. Biol. Chem. 263:17905 (1988); Sandoz, D.E. 38 12-576- A. 

15 Thus, the compounds of the present invention are useful for treating diseases caused by 

retroviruses, such as human acquired immunodeficiency disease syndrome (AIDS). 

The compounds are also useful for treating non-human animals infected with a 
retrovirus, such as cats infected with feline leukemia virus. Other viruses that infect cats 
include, for example, feline infectious peritonitis virus, caiicivirus, rabies virus, feline 

20 Immunodeficiency virus, feline parvovirus (panleukopenia virus), and feline chlamydia. Exact 
dosages, forms and modes of administration of the peptides of the present invention to non- 
human animals would be apparent to one of ordinary skill in the art, such as a veterinarian. 

The compounds of formula I of the present invention are prepared as described in the 
Preparations and Examples below, or are prepared by methods analogous thereto, which are 

25 readily known and available to one of ordinary skill in the art of organic synthesis. 

CHART A 

Trie preparation of 6-aryl-4-hydroxy-2-pyrone (such as A-4: X is CH) and 3-alkylated-6- 
ary]-4-hydroxy-2-pyrone (such as A-5: X is CH, R is ethyl) are shown in Chart A. 
Deprotonadon of ethyl acetoacetate of formula A-l, which is commerically available, with 

30 potassium hydride and n-butyl lithium in tetrahydrofuran, followed by addition of ethyl 

benzoate, which is the compound of formula A-2 (wherein X is CH) affords ethyl 5-phenyl-3,5- 
dioxopentanoate of formula A- 3 (wherein X is CH). Heating the compound of formula A-3 at 
120 °C under reduced pressure (1 mm Hg, neat) affords 4-hydroxy-6-phenyl-2-pyrone, the 
compound of formula A-4 (wherein X is CH). Alkylation of the compound of formula A-4 by 

35 heating with a number of the corresponding substituted benzyl bromides or treatment of the 
compound of formula A-4 with the corresponding substituted benzyl alcohols in the presence of 
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boron trifluoride-diethyl ether results in the desired product of formula A-5 (wherein X is CH 
and R is ethyl), which is the compound: 3K.alpha.-ethylbenzylH-hydroxy-6-phenyl-2H-pyran-2- 
one. 

CHART 3 

5 The preparation of the compound of formula B-5 (wherein n is 1) which is the 

compound: 6-beiizyI-3-<.aipha.-emylbeiizyl^^ and the compound of 

formula B-5 (wherein n is 2), which is the compound: 3-(.alpha.-emyIbenzyl)-6-phenethyl-4- 
hydroxy-2H-pyran-2-one, are shown in Chart B. The dianion of formula B-l is generated by 
the same conditions as described in Chart A. Either ethyl phenyiacetate of formula B-2 

10 (wherein n is 1) or ethyl dihydrocinnamate of formula B-2 (wherein n is 2) is then added to give 
ethyl 6-phenyl-3,5-dioxohexanoate of formula B-3 (wherein n is 1) or ethyl 7-phenyl-3,5- 
dioxoheptanoate of formula B-3 (wherein n is 2), respectively. Formation of the pyrone ring in 
the compound of formula B^ (wherein n is 1 or 2) is accomplished by heating the compound of 
formula B-3 (wherein n is 1 or 2, respectively) under reduced pressure. Hearing of the 

15 compound of formula B-4 (wherein n is 1 or 2) with (±)- 1 -bromo- 1 -phenylpropane or treatment 
with (±)l-phenylpropahol in the presence of boron trifluoride in dioxane gives the desired 
products of formula B-5 (wherein n is 1 or 2, respectively). 

CHART C 

The desired product of formula C-4, which is the compound: 4-hydroxy-6-phenethyl-3- 
20 (.alpha.-propyl-p-bromobenzyl)-2H-pyran-2-one, is obtained by heating the pyrone of formula C- 
3 (prepared in Chart B as the compound of formula B-4 (wherein n is 2)) with the compound of 
formula C-2 (wherein R is bromide). The requisite compound of formula C-2 (wherein R is 
bromide) is obtained by a two-step sequence starting from 4-bromobenzaldehyde, the compound 
of formula C-L Treatment of the compound of formula C-l with propyimagnesium bromide 
25 affords l-(4^bromophenyl)-l-butanoh the compound of formula C-2 (wherein R is OH). The 
resulting alcohol, the compound of formula C-2 (wherein R is OH), is then treated with 48% 
hydrobromic acid to give the desired bromide of formula C-2 (wherein R is bromide). 

CHART D 

0-aIlylation of 4-hydroxy-6-methyi-2-pyrone, the compound of formula D-l, with 
30 cinnamyl bromide is achieved to yield the compound of formula D-2. Qaisen rearrangement of 
the resulting pyrone of formula D-2 is carried out in refluxing toluene to give the vinyl analogue 
of the formula D-3. Claisen product of formula D-3 is subjected to catalytic hydrogenahon to 
afford the compound of formula D-4. Treatment of the compound of formula D-4 with two 
equivalents of lithium diisopropylamide in tetrahydrofuran followed by the addition of 
35 electrophile, such as benzyl bromide, gives the product of formula D-5, which is the compound: 
3-(^phx-ethyfoenzyl^ This is the preferred process for 
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preparing this compound. 

CHART E 

A variety of analogues may be prepared by employing similar conditions which are used 
in the preparation of the compound of formula D-5 of Chart D. Under these conditions, 4- 

5 bromobenzyl bromide, 2-fluorobenzyI bromide, or allyl bromide are reacted with the dianion of 
formula E-l (prepared in Chart D as the compound of formula D-4) rapidly to yield the 
compound of formula E-2 (wherein R is 4-bromobenzyl, 2-fluorobenzyi or 3-propylene), which 
are the compounds: 6Kp-bromophenemyl)^-(.alpha.^tt 3- 
(,alpha.^mylt^nzyI)-6-(o-fluorophenemyl)^hydroxy-2H-pyran-2-one; and 3-(.alpha.- 

10 ethyIbenzyl)-4-hydroxy-6-(3-butenyl)-2H-pyran-2-one, respectively. However, reacting 

iodoethane and phenylethyl bromide with the compound of formula E-l would require, stirring 
the reaction mixture at room temperature for a few hours to yield the compound of formuala E-2 
(wherein R is ethyl or phenylethyl), which are the compounds; 3-(.alpha.-ethyIbenzyI>4- 
hydroxy-6-propyi-2H-pyran-2-one and 3-(.alpha.-ethylbenzyI)-4-hydroxy-6-(3-phenylpropyl)-2H- 

15 pyran-2-one, respectively. 

CHART F 

Treatment of the compound of formula F-l (prepared as the compound of formula D-4 
in Chart D) with 2 eq. of lithium diisopropylamide and tetrahydrofuran at -40°C, followed by 
the addition of phenyl isocyanate yields the compound of formula F-2, which is the compound: 
20 3-(.alpha.-emylbenzyl)-4-hydroxy-6-[[(pta 

CHART G 

The preparation of the compound of formula G-2, which is the compound: 4-hydroxy-6- 
phenemyl-3K.alpha,-\inylbenzyI>2H-pyran-2-one, is achieved by the direct alkyladon of the 
compound of formula G-l (prepared as the compound of formula D-3 in Chart D) with benzyl 
25 bromide. 

CHART H 

Commercially available 6-methyl-4-hydroxy-2H-pyran-2-one of formula H-l is reacted 
with commercially available a-ethyibenzyl alcohol of formula H-2 with acid catalyst to give the 
compound of formula H-3. 

30 Treatment of the compound of formula H-3 (may also be prepared as the compound of 

formula D-4 in Chart D) with three equivalents of lithium diisopropylamide in tetrahydrofuran, 
followed by the sequential addition of benzyl bromide and ethyl iodide gives the compound of 
formula EA (wherein Rj is benzyl and R 2 is ethyl) which is tfre compound: 3-(.alpha.- 
emyIbenzyl)-6^.alprtfLemyIphenem Under similar conditions, the 

35 compound of formula H-4 (wherein Rj is ethyl and R2 is ethyl) which is the compound: 3- 
(.alpha.-emylbenzyl)-l-emylpropyl-4-hydroxy-2H-pyran-2-one, is obtained by employing two 
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^uivalents of ethyl iodide as electrophile. 

CHART I 

Alkylation or the anion of methylacetoacemte of formula 1-1, which is commercially 
ailable, after treatment with sodium hydride, with ct-ethylbenzyl bromide of formula 1-2, 
:iich is commercially available, gives methyl 2-(a-ethyibenzyl)-acetoacetate of formula 1-3. 
le corresponding dianion, which is generated from sequential treatment with sodium hydride 
d n-butyllithium, adds to propiophenone of formula M, which is commercially available, to 
ve methyl 2-(a-ethyibenzyl)-5-hydroxy-3-oxo-5-phenyl-heptanoate of formula 1-5. The methyl 
cer is then hydrolyzed with sodium hydroxide, and upon acidification with hydrochloric acid, 
t desired material, 6-emyl-3-(a-emylbenzyl)-6-phenyl-tet^ of formula I- 

is isolated, 

CHART J 

Alkylation of the anion of methylacetoacetate of formula J-l (also used in Chart I as the 
)mpound of formula 1-1), which is commercially available, after treatment with sodium 
/dride, with l-bromo-3-phenyipropane formula J-2, which is commercially available, gives 
ethyl 2-(3-phenylpropyI>acetoacetate of formula J-3. The corresponding dianion, which is 
inerated from sequential treatment with sodium hydride and /i-butyltithium, adds to 3- 
;ntanone of formula J-4, which is commercially available, to give methyl 2-(3-phenylpropyl)-5- 
hyI-5-hydroxy-3-oxo-heptanoate of formula J-5. The methyl ester is then hydrolyzed with 
)dium hydroxide, and upon acidification with hydrochloric acid, the desired material, 6,6- 
emyl-3-(3-phenylpropyl)-tet^ of formula J-6, is isolated 

CHART K 

Chart K offers an alternative highly effective way to introduce C-3 substituents on the 4- 
/droxy-a-pyrone and 5 , 6-dmydn>4-hydroxy-2//-pyran-2-one nucleus. Allylic carbonates of 
)rmula K-2 (a, b and c) and nucleophile 5 t 6^mydro^hydroxy-2-pyrones of formula K-l (a, b 
id c) are treated with palladium acetate and triphenylptosphine in toluene at 50 °C to yield 
ompounds of formula K-3 (a, b and c). Representative examples of this reaction follow in 
:hart K. Also, it is possible to employ allylic carbonates containing substitution in the phenyl 
ng (Chart K, eq. a*b). In cases where diastereomeric products are possible (Chart K, eq. a,b). 
hromatographically inseparable mixtures are formed. The final products are obtained via 
esilylation and reduction. In some cases, it is possible to isolate one diastereomer of the 
roduct via successive recystallation. The mother liquors contain a mixture enriched in the 
;ther diastereomer, but attempts to purify them via further recrystallizations may fail. 
Subsequent chemical manipulations on the substituents at the 6-position of the 5,6-dihydropyran- 
l-one ring are performed by those skilled in the art 

CHART L 
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Chart L describes a generic procedure for the synthesis of C-3 a-branched substituted 4- 
hydroxy-2-pyrones or 4-hydroxy-5,6^dmydropyran-2-ones. The key reaction involves a 
palladium catalyzed aliylic alkylation of the cyclic p-ketoester nucieophile of formula L-l 
(wherein R n and R 3 are defined above) utilizing a silyl substituted aliylic carbonate of formula 

5 L-2. Subsequent desilylanon and reduction of the compound of formula L-3 (wherein R n and 
R 3 are defined above) affords the desired final products, such as compounds of the formula L-4 
(wherein R n is phenyl and R 3 is propyl or cyciohexyl; and Rg is hydrogen or hydroxy) which 
are the compounds: 4-hydroxy-6-propyl-6-phenyl-3-(l-phenylpropyI)-2H-pyran-2-one; 4- 
hydroxy-6-phenyI^-propyl-3-[l-(2-hydroxyphenyl>propyl]-2H-pyran-2-one; and 4-hydroxy-6- 

10 cyclohexyl^-phenyl-3-[K3-hydroxyphenyl)propyl]-2H-pyran-2-one. This method is especially 
useful to synthesize 6,6-disiibstimted-5 ? 6-dmydro-2H-pyTan-2-ones, such as those in Charts K 
and L. 

CHART M 

The dianion of commercially available 4-hydroxy-6-methyl-2-pyrone of formula M-l is 
15 generated by deprotonation with two equivalents of lithium diisopropylamide in tetrahydrofuran 

and hexamethylphosphoramide. Alkylation with benzyl bromide gives the compound of formula 

M-2. It is then treated with two equivalents of lithium diisopropyiamide in tetrahydrofuran and 

hexamethylphosphoramide, followed by ethyl iodide to give the compound of formula M-3. 

Reaction between the compound of formula M-3 and the compound of formula 0-5, prepared as 
20 described in Chart 0, in benzene with p-toluenesulfbnic acid catalyst in the presence of 

molecular sieves affords the compound of formula M-4, which is 3-(a-Cyclopropyl-mera-{re/?- 

butyloxycarrjonylamino)^^ 

Hydrogenolysis of the compound of formula M-4 in methanol with hydrogen and 

palladium on charcoal gives the free amine of formula M-5. Condensation of the compound of 
25 formula M-5 with rert-butyloxycarbonyl-p-alanine in dichloromethane using 

diisopropylcarbodiimide gives the compound of formula M-6, which is N-(3-Cyclopropyl-[6-(l- 

emyl-phenemyI)^hytoxy-2-ox^ 

butyloxycarbonylamino>propionamide. The amine M-5 is reacted with alkyl suifonyl chloride 
or aryl suifonyl chloride in the presence of pyridine to give compound of formula M-7 wherein 
30 Rj is aryl, e.g., phenyl, 3^a-Cyclopropyl-mera-(pheny 
emylphenemyl)-^hydroxy-2H-pyran-2-one. 

CHART N 

Treatment of commercially available 4-hydroxy-6-methyl-2-pyrone of formula N-l with 
three equivalents of lithium diisopropylamide in tetrahydrofuran and hexamemylphosphoramide 
35 is followed by bromomethylcyclopropane to afford the compound of formula N-2. Reaction 
between the compound of formula N-2 and the compound of formula 0-5, prepared as described 



PCT/US93/10645 



-41- 

\ in benzene with p-toluenesulfonic acid catalyst in the presence of molecular sieves 
compound of formula N-3, which is 3Ka-Cyclopropyl-mexa-(rerr- 
•rbonyiammo)ber£yI)-6X^cyclopropylm^ 

drogenolysis of the compound of formula N-3 in methanol with hydrogen and 
on charcoal gives the free amine of formula N-4. Condensation of the compound of 
4 with 3-(l-mdolyl)-propionic acid in dichloromethane and dimethylforamide using 
carbodiimide gives the compound of formula N-5, which is N-<3-{Cyclopropyl-[6-(2- 
! - 1 -cyclopropylmethyl -ethyl>4-hydroxy-2-oxo-5 »6-<iihydro-2H-pyran-3-y 1] -methyl } - 
ndol- 1-yl-propionamide. 

CHART 0 

ration of commercially available cyclopropyi phenyl ketone of formula 0-1 with 
ic acid affords the compound of formula 0-2. Reduction of the compound of 
2 in methanol with hydrogen catalyzed by platinum on carbon gives the amine of 
3. The compound of formula 0-3 is treated with benzylchloroformate and 
ethyl amine in dichloromethane to give the compound of formula 0-4. Reduction of 
md of formula with sodium borohydride in tetrahydrofuran and ethanol gives the 
of formula 0-5. 

CHART P 

iction between 5-bromo-4-hydroxy-6-methyl-pyran-2-one of formula P-l (preparation 
srial is described in Syn. Comm. 1984, 14 y 521) and commercially available 1-phenyl- 
in benzene catalyzed by p-toluenesulfonic acid gives the compound of formula P-2. 
)f the compound of formula P-2 with lithium diisopropyl amide and commercially 
)romomethyl)cyclopropane affords the compound of formula P-3, which is 5-Bromo- 
ropyl-cyclopropylmethyl-ethylM^ 

CHART Q 

:atment of 3-(cyclopropyl-phenyl-methyl)^hydroxy-6-methyl-pyran-2-one of formula 
mpie 20 with lithium diisopropylamide, followed by 2-(2-methoxy-ethoxy>ethyl 
yes the compound of formula Q-2. Treatment of the compound of formula Q-2 with 
opropyiamide, followed by ethyl iodide, gives the compound of formula Q-3, which 
propyl-phenyI-memyl)-4-hydroxy-5-(2-£^ 

CHART R 

iction of commercially available 1,3-diphenylacetone of formula R-l with the anion 
/l PP-dimethylphosphonoacetate gives the compound of formula R-2, which is 
iyzed in ethyl acetate with 50 psi of hydrogen and platinum on carbon to give the 
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compound of formula R-3. Treatment of the compound of formula R-3 with lithium 
diisopropylamide, followed by diketene, affords the compound of formula R-4, which is treated 
with trifluoroacetic acid and followed by acetic anhydride to give the compound of formula R-5. 
Treatment of the compound of formula R-5 with lithium diisopropylamide, followed by 
5 (bromomethyi)cyclopropane, gives the compound of formula R-6, which is 3-(l-Benzyl-2- 
phenyl-etoyl>6-(2-cyclopropyl-l^ycto^ 

CHARTS 

The compound of formula S-l is prepared by the method of Y.S. Shabarov, N.A. 
Donskaya and R.Y. Lovina, Zh. Obshch. KMm., 33:3434 (1963) (CA60: 1624c). The compound 
10 of formula S-3 is prepared from compounds S-l and S-2 (M-2) by the procedure described in 
Example 1 below. The final compound of formula S-4, which is 4-Hydroxy-3-(l- 
phenyl(7ClobutyI)-6-[l-(phenylmemy!)propyl]-2H-pyran-2-one, is prepared by an analogous 
procedure to Example 6. 

CHART T 

15 The compound of formula T-5, which is 4-Hydroxy-Hl-phenyI-2-propenyl)-l- 

oxaspiro[5.7)tridec-3-en-2«one, is prepared from cyclooctanone (compound T-l) by procedures 
described in Preparations 16 A, 16B and 16C below. The compound of formula T-6, which is 4- 
Hydroxy-3-(l-phenylpropyl)-l-oxaspiro[5.7]Didec-3-en-2-one t is prepared from compound T-5 
by procedure described in Preparation 16D below. 

20 CHART U 

The unsaturated amide U-l (Chemistry Letters (1981, 913-16) is treated with ethyl 
magnesium bromide in diethyl ether at -40°C to yield U-2. Acid hydrolysis of U-2 affords the 
intermediate U-3. In a manner similar to the above, treatment of U-4 with phenyl magnesium 
bromide in diethyl ether affords U-5 which upon treatment with acid affords intermediate U-6. 

25 Compounds of the formula U-3 and U-6 wherein phenyl is substituted with, e.g., halogen, 

trifluoromethyl, -NHBOC, -NHCBZ, NHS0 2 Ph, or N-(l,l,4,4-tetramethyl-l,4-bisdisilethylene) 
(e.g., see Formula BBB-5 in Chart BBB), or wherein phenyl is replaced with optionally 
substituted heterocycles, e.g., furan and thiophene, are prepared following the above procedure. 

CHART V 

30 The unsaturated amide V-l (Hruby, eL aL, J. Org. Chem. (1993) 58. 766) is treated with 

phenyl magnesium bromide in the presence of a copper catalyst in tetrahydrofuran to yield V-2. 
Hydrolysis of V-2 yields V-3 (same as U-6). In a similar fashion, V-4 is converted to V-5 and 
finally to V-6 (same as U-3). Compounds of the formula V-3 and V-6 wherein phenyl is 
substituted with, e.g., halogen, trifluoromethyl, -NHBOC or -NHCBZ. or wherein phenyl is 

35 replaced with optionally substituted heterocycles, e.g., furan and thiophene, are prepared 
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following the above procedure. Also beginning with compounds of the formula V-7 and V-8, 
compounds of the formula V-3 and V-6 wherein the ethyl group is replaced with a cyciopropyi 
are prepared by the procedure of this chart 

CHART W 

5 [4S JR]-(+)-4-methyI-5-phenyl-2-oxazolidinone, which is commerciaJly available, is 

dissolved in THF and cooled to -78°C. n-Butyl lithium is added over 5 minutes and stirring 
continued for one hour. Butyryl chloride is added in a single portion to yield W-l after aqueous 
work up. W-l is treated with lithium diisopropyl amide (LDA) and reacted with W-2, which is 
commercially available, (or with other benzyl halides substituted with, e.g., halogen, alkoxy, - 

10 CN, nitro or trifluoromethyl, to achieve the substituted compounds corresponding to the 

following) to yield W-3 as a single diastereomer. Treatment of W-3 with lithium hydroxide and 
hydrogen peroxide in a THF/water mixture affords W-4 [R] which is then reacted with methyl 
lithium in ethyl ether to yield methyl ketone W-5. Carboxylation of W-5 yields the p-ketoacid 
W-6 (see Hogeveen, Menge Tetrahedron Letters (1986) 2767) which is treated with acetic 

15 anhydride and acid in the presence of acetone to afford the l,3-dioxin-4-one derivative W-7. 

W^ is also treated with oxaiyl chloride to yield W-8. W-8 is reacted with the hmhim 
enolate derived from t-butyiacetate (W-9; enolate formed in THF with lithium diisopropyiamide 
at -78°C), to yield the P-ketoester W-10. Treatment of W-10 with H2S0 4 /Acetic 
anhydride/acetone then yields W-7.(Kaneko, Sato, Sakaki, Abe J. Heterocyclic Chem. (1990) 

20 27:25). 

CHART X 

[4R^S]K-)-^niethyl-5-phenyl-2-oxazolidinone f which is commercially available, is 
dissolved in THF and cooled to -78°C. n-Butyl lithium is added over 5 minutes and stirring 
continued for one hour. Butyryl chloride is added in a single portion to yield X-l after aqueous 

25 work up. X-l is treated with lithium diisopropyl amide (LDA) and reacted with X-2, which is 
commercially available, (or with other benzyl halides substituted with, e.g., halogen, alkoxy, - 
CN, nitro or trifluoromethyl, to achieve the substituted compounds corresponding to the 
following) to yield X-3 as a single diastereomer. Treatment of X-3 with lithium hydroxide and 
hydrogen perioxide in a THF/water mixture affords X-4 [S] which is then reacted with methyl 

30 lithium in ethyl ether to yield methyl ketone X-5. Carboxylation of X-5 yields the p-ketoacid 
X-6 (see Hogeveen, Menge Tetrahedron Letters (1986) 2767) which is treated with acetic 
anhydride and acid in the presence of acetone to afford the l,3-dioxin-4-one derivative X-7. 

X-4 is also treated with oxaiyl chloride to yield X-8. X-8 is reacted with the lithium 
enolate of tert-butyiacetate (X-9) as in the above example to yield X-10. Treatment of X-l 0 

35 with H 2 S0 4 /Acetic anhydride/acetone then yields X-7.(Kaneko, Sato, Sakaki, Abe J. 
Heterocyclic Chem. (1990) 27:25). 
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CHART Y 

Treatment of Y-l, which is commercially available, with oxalyl chloride in methylene 
chloride affords the acid chloride Y-2. Treatment of a mixture of Y-2 and 2,2.6-trimethyMH- 
l,3-dioxin-4-one (Y-3), which is commercially available, with triethyl amine (TEA) in toluene at 
5 an elevated temperature affords the pyrone Y-4. Treatment of Y-4 with Na^CC^ in methanol 
affords the hydroxy pyrone Y-5 (3-a-methylberizyI-4-hydroxy-6-methyl-2H-pyran-2-one) and the 
ester Y-6. 

CHART Z 

Treatment of Z-l (which is the same as U-3) with oxalyl chloride in methylene chloride 
10 affords the acid chloride Z-2. Treatment of a mixture of Z-2 and commercially available 2^2,6- 
trimethyl-4H-l,3-dioxin^-one (Z-3) (which is the same as Y-3) with triethyl amine (TEA) in 
toluene at an elevated temperature affords the pyrone Z-4. Treatment of Z-4 with Na2C0 3 in 
methanol affords the hydroxy pyrone Z-5 (3[R]-a-emylrjerizyl-^hydroxy-6-methyl-2H-pyran-2- 
one) and the ester Z-6. 
15 CHART AA 

Treatment of AA-1 (which is the same as U-3) with oxalyl chloride in methylene 
chloride affords the acid chloride AA-2. Treatment of a mixture of (S)-3-phenylvaleryl chloride 
(AA-2) (which is the same as Z-2) and (R>2^-dimemyl-6^a-emyiphenethylHH-l,3-dioxm-^ 
one (AA-3) (which is the same as W-7) with triethyl amine (TEA) in toluene at eievated 
20 temperatures affords the pyrone AA-4. Basic hydrolysis of AA-4 in methanol affords the final 
hydroxy pyrone AA-5 (3-<[R]-a-emylrjerizyl)-4-hyto 
one) and the ester AA-6 (which is the same as 

CHART BB 

Treatment of BB-1 (which is the same as U-3) with oxalyl chloride in methylene 
25 chloride affords the acid chloride BB-2. Treatment of a mixture of (S)-3-phenylvaIeryl chloride 
(BB-2) (which is the same as Z-2) and (S)-2,2^imemyl-6-(a-emyiphenethylHH-l,3-dioxin^- 
pne (BB-3) (which is the same as X-7) with triethyl amine (TEA) in toluene at elevated 
temperatures affords the pyrone BB-4. Basic hydrolysis of BB-4 in methanol affords the final 
hydroxy pyrone BB-5 (3-([R]-a-emylbenzyI)-4-hydroxy-6-([S]-a^ 
30 one) and the ester BB-6 (which is the same as Z-6). 

CHART CC 

Treatment of CC-1 (which is the same as U-6) with oxalyl chloride in methylene 
chloride affords the acid chloride CC-2. Treatment of a mixture of (R)-3-phenyivaleryl chloride 
(CC-2) and (R)-2,2-cUmemyl-6-(a-emylph^ (CC-3) (which is the 

35 same as W-7) with a trialkylamine, e.g., triethyl amine (TEA) in a hydrocarbon solvent, e.g., 
toluene, at elevated temperatures (e.g. 100°C) affords the pyrone CC-4. Basic hydrolysis of CC- 
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4, using, e.g., sodium carbonate, in a water/alcohol (e.g., methanol) mixture (about 1:9), 
followed by treatment with an acid; e.g., 1 N hydrochloric acid, affords the final hydroxy 
pyrone CC-5 (3-<[S]-a-emylbeitzyl)-4-hydroxy-6-^^ and 
the ester CC-6. 

5 Also removal of triethyl amine hydrochloride by filtration followed by addition of a 

molar equivalent of sodium hydroxide (methanol) to the toluene solution of C(M yields the 
sodium salt of CC-5 as a precipitate. Collection of that precipitate is conducted by standard 
procedures. 

CHART DD 

10 Treatment of DD-1 (which is the same as U-6) with oxalyl chloride in methylene 

chloride affords the acid chloride DD-2. Treatment of a mixture of (R)-3-phenyivaleryl chloride 
(DD-2) (which is the same as CC-2) and (S)-2^-dimemyl-6-(a-emyIphenemyi)^H-l,3-moxin-4- 
one (DD-3) (which is the same as X-7) with triethyl amine (TEA) in toluene at elevated 
temperatures affords the pyrone DIM. Basic hydrolysis of DD-4 in methanol affords the final 

15 hydroxy pyrone DD-5 (3-([S]-a-emylbenzyl)-4-hydroxy^^ 
one) and the ester DD-6 (which is the same as CC-6). 

The synthesis of all four diastereomers of 3-(a-ethyibenzyl)-6-(a-emylp«hnethyl)-4- 
hydroxy-2H-pyran-2-one are preferably obtained by following the procedures of Charts AA, S3, 
CC and DD. 

20 CHART EE 

(R)-3-Phenylvaieric acid (EE-1) (which is the same as U-3) is converted to the 
corresponding methyl ester with thionyl chloride in methanol to yield EE-2 (which is the same 
as Z-6). EE-2 is treated with a strong base such as lithium diisopropylamide followed by 
trimethylsilyi chloride to give EE-3. A mixture of EE-3 and EE-4 (W-7) is heated in an organic 

25 solvent such as toluene followed by treating the reaction mixture with acid to yield the final 
product EE-5 (which is the same as AA-5) (3-(rR]-a-emylbenzyl)-4-hydroxy-6-(m-<x- 
emyiphenethyl)-2H-pyran-2-one). 

CHART FF 

A mixture of FF-1 (which is the same as EE-3 and derived from (S)-3-phenyl valeric 
30 acid (U-3), and FF-2 (which is the same as X-7 in Chart X) is heated in an organic solvent such 
as toluene followed by treating the reaction mixture with acid to yield FF-3 (which is the same 
as BB-5) (3-([R]-a-memylbenzyl)^hydroxy-6-([S^ 

CHART GO 

(R)-3-Phenylvaleric acid (GG-1) (which is the same as U-6) is converted to the 
35 corresponding methyl ester with thionyl chloride in methanol to yield GG-2 (which is the same 
as CC-6). GG-2 is treated with a strong base such as lithium diisopropyl amide followed by 
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trimethylsilyl chloride to give GG-3. A mixrurc of GG-3 and GG-4 (W-7) is heated in an 
organic solvent such as toluene followed by treating the reaction mixture with acid to yield the 
fina] product (GG-5) (which is the same as CC-5) (3-([Sj-a-methylben2ylH-hydroxy-6H;[Rj-c- 
ethylphenethyl)-2H-pyran-2-one). 

5 CHART HH 

A mixture of HH-1 (which is the same as GG-3 in Chart GG) and HH-2 (X-7) is heated 
in an organic solvent such as toluene followed by treating the reaction mixture with acid to yield 
the final product HH-3 (which is the same as DD-5) (3-([S]-a-methylben2yl)-4-hydroxy-6-([Sj- 
a-ethylphenethyl)-2H-pyron-4-one). 

10 CHART II 

Furfuryl alcohol (II- 1), which is commercially available, is treated with chloromethyl 
methyl ether in the presence of diisopropylethylamine in an organic solvent to yield the 
protected alcohol 11-2. n«2 is treated with n-butyl lithium at low temperature in an ether solvent 
for several hours followed by the addition of cyclopropyl carboxaldehyde, which is 

15 commercially available, to give alcohol H-3. A mixture of alcohol II-3 and pyrone II-4, which 
is commercially available, is treated with a catalytic amount of trifluoroacetic acid in methylene 
chloride to yield H-5. D-5 is treated with 2.2 equivalents of LDA followed by ethyl iodide to 
yield D-6\ Treatment of n-6 with 2.2 equivalents of LDA followed by benzyl bromide yields 
the final product II-7, which is treated with mild acid to give the final product 11-8 (3-(a- 

20 cyclopropyl((54iydroxymemy0 111 
the procedure above, other alkyl aldehydes are used in place of cyclopropyl carboxaldehyde to 
achieve alkyl compounds corresponding to D-3. Also, other alkyl or cycloalkyl halides are used 
in place of ethyl iodide to achieve compounds corresponding to II-o\ and other benzyl halides 
substituted with, e.g., halogen, trifluoromethyl, -CN, nitro or alkoxy, are used in place of benzyl 

25 bromide to achieve substituted compounds corresponding to II-7. 

CHART JJ 

Treatment of II-8 with methanesulphonyl chloride in the presence of a base such as 
pyridine gives the sulfonate JM. Treatment of JJ-1 with sodium methoxide in methanol yields 
the final product JJ-2. Treatment of JJ-1 with sodium azide in an organic solvent affords the 

30 final product, azide JJ-3, which is reduced with hydrogen (Pd/carbon) to give the final product 
jj-4. jj-4 is acylated with acetyl chloride in the presence of triethyl amine in a chlorocarbon or 
ether solvent, or in pyridine without additional base, to give the final product JJ-5 or reacted 
with an alkyl or arylsulphonyl halide to give the final product, sulphonate JJ-6. JJ-3 is reacted 
with methyl propionate in an organic solvent at elevated temperatures to yield the final product 

35 JJ-7. Other alkyl alcohols are used in place of methanol, which is used in preparing JJ-2 from 
JJ-l, to give the corresponding alkyl analogs of JJ-2. Other acid chlorides are used in place of 
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acetyl chloride, which is used in preparing JJ-5 from JJ-4, to give the corresponding analogs of 
JJ-5. Other acetylenes, substituted with alkyl and aryl groups, are used in place of methyl 
propionate, which is used in preparing JJ-7 from JJ-3, to achieve the corresponding analogs of 
JJ-7. Aryl or heterocycle substituted sulphonyl haiides are used in preparing the corresponding 
5 analogs of JJ-6. 

CHART KK 

KK-1 (JJ-4) is reacted with l,l-bis(methylthio)-2-nitroethylene (KK-2), which is 
commercially available, in an organic solvent to give the final product KK-3. Reaction of KK-3 
with an equivalent of a primary or secondary amine gives the final product KK-4. In a similar 
10 fashion, KK-1 (JJ-4) is reacted with dimethyl N-cyanothioiminocarbonate (KK-5), which is 
commercially available, to give the final product KK-6 which is reacted with a primary or 
secondary amine to give the final product KK-7. Other amines, such as primary and secondary 
amines, are used in place of isopropyl amine to prepare the corresponding analogs of KK-4 and 
KK-7. 

15 CHART LL 

LL-1, which is commercially available, is added to a saturated solution of NaHC03« To 
that suspension is added benzyl chloroformate to yield LL-2. LL-2 is dissolved in methylene 
chloride and cooled to 0°C. Cyclopropyl carboxylic acid chloride, which is prepared from 
commercially available cyclopropane carboxylic acid using oxalyl chloride, is added followed by 

20 an excess of AICI3. The reaction is poured into ice water to yield LL-3. Reduction of LL-3 
with sodium borohydride in a mixture of THF and ethanol gives LL^4. Treatment of a solution 
of LL-4 and pyrone LL-5 (which is the same as M-3) in methylene chloride with trifluoroacetic 
acid gives final product LL-6. Hydrogenation of LL-6 gives the final product LL-7 (3-(a- 
cyclopropyl((5-aminometliyl)fu 

25 one)(which is the same as JJ-4). Other alkyl acid chlorides are used in place of cyclopropyl 
carboxylic acid chloride, which is used in preparing LL-3 from LL-2, to achieve the following 
corresponding analogs. 

CHART MM 

MM-1, which is commercially available, is added to a saturated solution of NaHC0 3 . 

30 To that suspension is added benzyl chloroformate to yield MM-2. MM-2 is dissolved in 
methylene chloride and cooled to 0°C. Cyclopropyl carboxylic acid chloride, prepared from 
commercially available cyclopropane carboxylic acid using oxalyl chloride, is added followed by 
an excess of AICI3. The reaction is poured into ice water to yield MM-3. Reduction of MM-3 
with sodium borohydride in a mixture of THF and ethanol gives MM-4. Treatment of a 

35 solution of MM-4 and pyrone MM-5 (which is the same as M-3) in methylene chloride with 
trifluoroacetic acid gives the final product MM-6. Hydrogenation of MM-6 gives the final 
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product MM -7 (3-(a-cyciopropyl((5-ammomemyl)ttaophen-2-y^ 

emylphenethyl)-2H-pyran-2-one). Treatment of MM-7 with phenylsulphonylchloride gives the 
final product MM-8. Other alkyl acid chlorides and substituted heterocycles are used in place of 
cyciopropyl carboxylic acid to achieve analogs corresponding to M-3. Other substituted 
5 arylsulfbnyl halides are used in place of phenylsulfonyl chloride to achieve analogs 
corresponding to MM-8. 

CHART NN 

A mixture of NN-1, which is commercially available, and cyclopropylcarboxcylic acid 
chloride, which is prepared from commercially available cyclopropane carboxylic acid, is treated 

10 with a Lewis acid such as A1C1 3 in methylene chloride at 0°C to yield NN-2. Treatment of 
NN-2 with sodium borohydride in an alcohol solvent gives NN-3. Treatment of a mixture of 
NN-3 and NN-4 (which is the same as M-3) in methylene chloride or toluene with an anhydrous 
acid such as trifluoroacetic acid or p-toluenesulfonic acid gives the final product NN-5. 
Treatment of NN-5 with azasulphene (NN-6), S. K. Gupta, Synthesis, p. 39 (1977), then affords 

15 the final product NN-7. In a similar manner, treatment of NN-5 with chlorosulfbnic acid 

followed by addition of aniline also yields NN-7 in a two-step protocol. Aniline substituted by 
one or more halogen, alkoxy, trifluoromethyl, alkyl, nitro and -CN, are also used in this process 
to yield substituted analogs of NN-7. 

CHART OO 

20 Thiophen-2-yI methanol (OO-l), which is commercially available, is treated with 

chloromethyl methyl ether in the presence of diisopropylemylamine in an organic solvent to 
yield the protected alcohol 00-2. 00-2 is treated with n-butyl lithium at low temperature in an 
ether solvent for several hours followed by the addition of cyciopropyl carboxaldehyde to give 
alcohols 00-3 and 003a. A mixture of alcohol 00-3 and pyrone 00-4 (which is the same as 

25 D-l) is treated with a catalytic amount of trifluoroacetic acid in methylene chloride to yield 00- 
5. 00-5 is treated with 2.2 equivalents of LDA followed by ethyl iodide to yield 00-6. 
Treatment of 00-6 with 22 equivalents of LDA followed by benzyl bromide yields the final 
product 00-7 which is treated with mild acid to give the final product 00-8 (3-(a- 
cyciopropyl((5-hydroxymemyl)tliiophen-2-yl))-4-hydrox 

30 In the procedure above, other alkyl aldehydes are used in place of cyciopropyl carboxaldehyde 
to achieve alkyl compounds corresponding to 00-3. Also, other alkyl or cycloalkyl halides are 
used in place of ethyl iodide to achieve compounds corresponding to 00-6, and other benzyl 
halides substituted with, e.g., halogen, trifluoromethyl, -CN, nitro or alkoxy, are used in place of 
benzyl bromide to achieve substituted compounds corresponding to 00-7. 

35 CHART PP 
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Treatment of 00-8 with methanesulphonyl chloride in the presence of a base such as 
triethylamine gives the sulfonate PP-L Treatment of PP-1 with sodium methoxide in methanol 
yields the final product PP-2. Treatment of PP-1 with sodium azide in an organic solvent 
affords the final product, azide PP-3, which is reduced with hydrogen (Pd/carbon) to give the 
5 final product PP-*. FP^ is acylated with acetyl chloride in the presence of triethyl amine in a 
chlorocarbon or ether solvent, or in pyridine without additional base, to give the final product 
PP-5 or reacted with an alkyl or arylsuiphonyl halide to give the final product, sulphonate PP-6 
(N-(5-{ 1-cyciopropyl)- H4-hydroxy-6-(a-ethyiphenemyl)-2^ 

2-yl phenyl sulphonamide), PP-3 is reacted with methyl propiolats in an organic solvent at 
10 elevated temperatures to yield the final product PP-7. Other alkyl alcohols are used in place of 
methanol, which is used in preparing PP-2 from PP-1, to give the corresponding alkyl analogs 
of PP-2. Other acid chlorides are used in place of acetyl chloride, which is used in preparing 
PP-5 from PP-4, to give the corresponding analogs of PP-5. Other acetylenes, substituted with 
alkyl and aryl groups, are used in place of methyl propionate, which is used in preparing PP-7 
15 from PP-3. to achieve the corresponding analogs of PP-7. Aryl or heterocycle substituted 
sulphonyl halides are used in preparing the (x>rresponding analogs of PP-6. 

CHART QQ 

A mixture of QQ-1 (00-3a from Chart OO) and QQ-2 (which is the same as D-l) in 
methylene chloride is treated with a catalytic amount of trifluoroacetic acid which yields QQ-3. 
20 QQ-3 is treated with 3.3 equivalents of lithium diisopropyiamide (LDA) in an ether solvent 
below room temperature followed by the addition of ethyl iodide to yield the final product QQ- 
4. Treatment of QQ-4 with 3.3 equivalents of LDA in an ether solvent followed by the addition 
of benzyl bromide yields the final product QQ-5 (which is the same as 00-8). 

CHART RR 

25 RR-l (PP-4) is reacted with l,l-bis(memyltmo)-2-mtroethylene (RR-2), which is 

commercially available, in an organic solvent to give the final product RR-3. Reaction of RR-3 
with an equivalent of a primary or secondary amine gives the final product RR-4. In a similar 
fashion. RR-l is reacted with dimethyl N-cyanothioinmiocarbonate (RR-5), which is 
commercially available, to give the final product RR-6 with is reacted with a primary or 

30 secondary amine to give the final product RR-7. Other amines, such as primary and secondary 
amines, are used in place of isopropyl amine to prepare the corresponding analogs of RR-4 and 
RR-7. 

CHART SS 

A mixture of SS-1, which is commercially available, and cyclopropylcarboxcylic acid 
35 chloride, which is prepared from commercially available cyclopropane carboxylic acid, is treated 
with a Lewis acid such as A1C1 3 in methylene chloride at 0°C to yield SS-2. Treatment of SS-2 
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with sodium borohydride in an alcohol solvent gives SS-3. Treaonent of a mixture of 3S-3 and 
SS^ (which is the same as M-3) in methylene chloride or toluene with an anhydrous acid, such 
as trifluoroacetic acid or p-toiuenesulfbnic acid, gives the final product SS-5. Treatment of SS-5 
with azasulphene SS-6, S. K. Gupta, Synthesis, p. 39 (1977), then affords the final product SS- 
5 7. In a similar manner, treatment of SS-5 with chlorosulfonic acid followed by addition of 
aniline also yields SS-7 in a two-step protocol. Aniline substituted by one or more halogen, 
alkoxy, trifluoromethyl, alkyl, nitro and -CN, is also used in this process to yield substituted 
analogs of SS-7. 

CHART TT 

10 Pyrone TT-1 (which is the same as Q-l) is treated with two equivalents of lithium 

diisopropylamide in an ether solvent. An aryl aldehyde is added at low temperature and the 
reaction quenched by adding a saturated solution of NH 4 C1. This affords the final product TT- 
2. Additionally, TT-1 is treated with 2.2 equivalents of lithium diisopropylamide (LDA) in an 
ether solvent followed by the addition of ethyl iodide to give TT-3. To that solution is added 

15 another equivalent of LDA followed by benzaidehyde to yield the final product TT4. 

CHART UU 

Carboxylic acids UU-1 and UU-7 are prepared by methodoigy described in J. Amer. 
Chem. Soc. (1981) 103:2127, and Tetrahedron Letters (1986) 27:897. The P-hydroxyl group in 
both UU-1 and UU-7 is protected by reacting the hydroxy acid with t-butyldimethylsilyl 

20 chloride in DMF in the presence of imidazole (or 2,6-lutidine, ethyldiisopropylamine) followed 
by treatment with aqueous base to yield the free carboxylic acid The carboxylic acid is treated 
with oxalyl chloride (or alternate reagent) to yield acid chlorides UU-2 and UU-8. If required, 
another silyl derived protecting group such as the t-butyldiphenylsilyl group is used, or some 
other suitable alcohol protecting group. Both UU-2 and UU-8 are reacted with the Uthium 

25 enolate derived from tert-butylacetate (LDA/THF/-78C) to yield p-ketoesters UU-3 and UU-9. 
Treatment of UU-3 and UU-9 with H2S04/acetic anhydride/acetone yields UU-4 and UU-10 
[Kaneko, Sato, Sakaki, Abe J. Heterocyclic Chem. (1990) 2755], both of which react with acid 
chloride UU-5 hot toluene in the presence of triethylamine to give the final products UU-6 and 
UU-ll. Oxidation of UU-6 and UU-11 with Cr0 3 or Swem conditions yield the final products 

30 UU- 12 and UU- 14 both of which when treated with sodium borohydride (or other hydride 
reagents) give mixtures of diastereomers. Reduction of UU-12 yields UU-6 and UU-1 3 as a 
separable mixture of diastereomers. Redaction of UU-14 yields UU-11 and UU-15 as a 
separable mixture of distereomers. The remaining diastereomeric products are prepared using 
this same strategy but using the (S) acid chloride UU-16 in place of UU-5. 

35 CHART W 

Chart W is a modified version of Chart L above. This chart describes the 
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palladium catalyzed aUylic alkylation of the cyclic P-ketoester nucleophile of formula W-i 
(wherein, eg., R x is phenyl, phenethyi or phenyimeihyl; R2 is phenyimethyl or propyl) utilizing 
a silyl substituted allylic carbonate of formula W-2. Desilyiation results in the compound of 
formula W-4 (wherein, eg., Rj is phenyl, phenethyi or phenyimethyl; is phenyimethyl or 
5 propyl) and subsequent reduction results in the compound of formula W-5 (wherein, eg., Rj is 
phenyl, phenethyi or phenyimethyl; R 2 is phenyimethyl or propyl). 

CHART WW 

This chart describes a generic procedure for the synthesis of the C-3a branched 5,6- 
dihydropyrones by alkylation with 13-diphenyl allyl alcohol. Thus, boron trifluoride etherate 
10 catalyzed reaction of the compound of formula WW-1 (wherein, e.g., Rj is phenyl, phenethyi or 
phenyimethyl; R 2 is propyl, phenyimethyl or 2-methylpropyl) with 1,3-diphenyl allyl alcohol 
(WW-2) provides compounds of the formula WW-3 (wherein, e.g., R x is phenyl, phenethyi or 
phenyimethyl; R 2 is propyl, phenyimethyl or 2-methyIpropyO. Subsequent hydrogenation 
catalyzed by Pd/C provides the compound of formula WW4 (wherein, e.g., Rj is phenyl, 
15 phenethyi or phenyimethyl; R2 is propyl, phenyimethyl or 2-methylpropyl). 

CHART XX 

This chart is a variation of Chart WW. The only change is that trans-stilbene oxide 
replaces 1,3-diphenyl allyl alcohol. This chart describes a generic procedure for the synthesis of 
C-3a branched 5,6-dihydropyrones by alkylation with trans-stilbene oxide. Thus, boron 
20 trifluoride etherate catalyzed reaction of the compound of formula XX- 1 (wherein, e.g., Rj is 
phenethyi; R^ is propyl) with trans-stilbene oxide (XX-2) provides compounds of formula XX-3 
(wherein, e.g., R x is phenethyi; R 2 is propyl). Subsequent hydrogenation catalyzed by Pd/C 
provides the compound of formula XX-4 (wherein, e.g., Rj is phenethyi; R 2 is propyl). 

CHART YY 

25 Racemic 3-phenylpentanoic acid (YY-4) is prepared from hydrogenation using Pd/C of 

YY-2, and followed by basic hydrolysis of ester YY-3. The ester YY-2 is prepared by an 
orthoester Ciaisen rearrangement on cinnamyl alcohol YY-1 using 1,1,1-triethoxyemane. Acid 
YY-4 is readily resolved by reacting the acid YY-4 with diethyl phosphorylchloride in the 
presence of triethylamine, yielding an activated acyl intermediate which is then treated with (S)- 

30 a-methylbenzy! amine to yield a mixture of YY-5 and YY-6. YY-5 is obtained 

diastereomerically pure as a crystalline solid (the other diastereomer YY-6 is in the mother 
liquors). Treatment of YY-5 with H 3 P0 4 at 150-60°C then yields pure (R>3-pheny!pentanoic 
acid YY-7 (which is the same as CC-1). The (S>3-Phenylpentanoic acid is obtained following 
the above procedures if (R)-a-methylbenzyl amine is used to form the diastereomeric amides of 

35 the racemic acid YY-4. 

CHART ZZ 



WO 94/11361 



PCT/US93/10645 



•52- 

Diethyl malonate (ZZ-1) is alkylated with ethyl iodide to give compound of formula ZZ- 
2. which is further alkylated with benzyl bromide to give compound of formula ZZ-3 
(Procedures in Organic Syntheses, Coll. Vl:250). Hydrolysis of ZZ-3 gives the racemic acid 
ZZ-4. The optically active acids, ZZ-5 (which is the same as W-4) and ZZ-6 (which is the 
5 same as X-4), are obtained from fractional crystallization of the racemic acid ZZ-4 with either 
the R or the S isomer of a-methybenzyl amine. 

CHART AAA 

This chart illustrates the Lewis acid catalyzed coupling reaction between 5,6-dihydro- 
6,6-disubstituted-2H-pyran-2-ones (AAA-1 wherein, e.g., Rj is 2-methyipropyl, R 2 is 
10 phenylethyi) and benzhydrol (AAA-2) to provide 3-diphenylmethyl derivatives (AAA-3 wherein, 
e.g., Rj is phenylethyi, R2 is 2-methyipropyl). 

CHART BBB 

Acetic acid (BBB-1) is treated with two equivalents of lithium diisopropylamide in 
tetrahydrofuran. To that solution is added cyclopropane carboxaldehyde (commerically 

15 available). After aqueous workup, racemic BBB-2 is isolated. (R) BBB-2b and (S) BBB-2a are 
obtained from fraction crystallization of the racemic acid with either the R or S isomer of a- 
methylbenzyl amine, ephedrine, brucine, strychnine, quinine, cinchonidine, quinidine or 
cinchonine. Alernativeiy, aldol condensation using the Evan's strategy (J. Amer. Chem. Sec. 
(1981) 103, 2127) would also afford pure enantiomers BBB-2a and BBB-2b. BBB-2a is treated 

20 with triethylorthoacetate to yield BBB-3 (Helv. Chim. Acta. (1987) 70, 1320). Upon 

thermolysis of BBB-3, BBB-4 is obtained (Helv. Chim. Acta. (1987) 70, 1320). Treatment of 
BBB-4 with BBB-5 in the presence of Cuprous iodide (Tetrahedron Letters 1253 (1984)) gives 
BBB-6. Treatment of BBB-6 with oxalyl chloride in methylene chloride for several hours yields 
BBB-7. To a hot toluene solution of BBB -7 is added a toluene solution of triethylamine and 

25 BBB-8. The reaction is heated for several hours and the solvent is removed via evaporation 
when thin layer chromatography (silica gel, ethyl acetate) indicates complete consumption of 
BBB-8. The crude reaction is diluted with a 10/1 mixture of methanol/water followed by 
addition of sodium carbonate. This then affords BBB-9. Treatment of BBB-9 with a catalytic 
amount of p-toluenesulfonic acid and several equivalents of methanol in ether yields BBB-10. 

30 Treatment of a methylene chloride solution of BBB-10 with p-cyanobenzenesulfbnyichloride in 
the presence of triethylamine affords BBB-1 1. 

Alternately, treatment of BBB-3 with BBB-5 in the presence of Cuprous iodide 
(Tetrahedron Letters 1253 (1984)) gives BBB-12, which is the enantiomer of BBB-6, and when 
carried through the analogous steps as BBB-6 yields BBB-13. 

35 Furthermore, BBB- 14 and BBB- 15 are substituted for BBB-4 and BBB-3 to prepare the 

corresponding ethyl stereoisomers. 
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CHART CCC 

Ketone CCC-1 is treated with (carbethoxymethyiene)triphenylphosphorane to yield 
unsaturated ester CCC-2. Reduction (Red-Al/CuBr, DIBAH/MeCu; NaBH4/resin; 
NaBH4/Cu2C12; ref. Reduction by the Alumino and Borohydrides in Organic Synthesis, J. 

5 Seyden-Penne, VCH Publishers. Inc. Lavoisier - Tec & Doc, 1991, p 156) of CCC-2 followed 
by ester hydrolysis yields CCC-3. (R) CCC-4a and (S) CCC-4b are obtained from fraction 
crystallization of the racemic acid CCC-3 with either the R or S isomer of a-methylbenzyl 
amine, ephedrine, bnicine, strychnine, quinine, cinchonidine, quinidine or cinchonine. 
Alternatively, CCC-4a and CCC-4b are obtained via asymmetric reduction (Angew. Chem. Int 

10 Ed. Engl. (1989) 28, 60) followed by basic hydrolysis. Following the protocol described in 
Chart BBB, CCC-6 is prepared. 

CHART DDD 

2-Thienylamine DDD-1 (commerically available) is treated with 2 equivalents of n-butyl 
lithium in ether at -78°C. After stirring at -78°C for 30 minutes the reaction temperature is 

15 raised to 0°C for 30 minutes followed by the addition of sulfur (fine powder). After aqueous 
workup, DDD-2 is isolated (J. Amer. Chem. Soc. (1955) 77, 5357, 5446; Org. Syn. Vol. VI, 979 
(1988)). DDD-2 is treated with p-fluorophenylsulfonyl chloride in methylene chloride in the 
presence of triethylamine to yield DDD-3. DDD-3 is also available via first reacting DDD-1 
with p-fluorobenzenesulfonylchloride followed by treatment of that intermediate with 2 

20 equivalents of n-butyl lithium in ether followed by the addition of sulfur. Treatment of a 

mixture of DDD-3 and DDD-4 in ether with triethylamine affords DDD-5 (US Patent 4968815). 
Following the same procedure as found in Chart BBB, DDD-5 is converted to an acid chloride 
and reacted with (R) 2,2-dm3ethyl-6-(a-ethylphenethylHH-l,3-dioxin-4-one to afford DDD-6. 
As is apparent to those of ordinary skill in the art, the compounds of the present 

25 invention can occur in several diastereomeric forms, depending on the configuration around the 
asymmetric carbon atoms. All such diastereomeric forms are included within the scope of the 
present invention. Also, the compounds of the present invention can exist in several tautomeric 
forms, including the particular enol form as depicted in the Formula Chart below by formula I 
and the keto form of formula II and mixtures thereof. (For formulas I and II, the dashed line 

30 indicates that a double bond may be present or absent) All such tautomeric forms are included 
within the scope of the present invention. For compounds of the present invention which are 4- 
hydroxy-pyran-2-ones of formula IV in the Formula Chart below, the enol form predominates. 
For compounds of the present invention which are 5,6-dihydro-4-hydroxy-pyran-2-ones of 
formula m in the Formula Chart below, a mixture of the enol and keto forms is commonly 

35 expected. 

The compounds of the present invention may be in either the free form or the protected 
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fonn at one or more of the remaining (not previously protected) carboxyl, amino, hydroxy or 
other reactive groups. The protecting groups may be any of those known in the art. Examples 
of nitrogen and oxygen protecting groups are set forth in T.W. Greene. Protecting Groups in 
Organic Synthesis, Wiley, New York (1981); J.RW. McOmie, ecL, Protective Groups in Organic 

5 Chemistry. Plenum Press (1973); and J. Fuhrhop and G. Benziin, Organic Synthesis, Verlag 
Chemie (1983). Included among the nitrogen protective groups are tert-butoxycarbonyl (BOQ. 
benzyloxycarbonyl, acetyl, allyi, phthalyl, benzyl, benzoyl, trityl, and the like. Included among 
the ketone protective groups is 1,3-dioxalane. 

The present invention provides for compounds of formula 1 or pharmacologically 

10 acceptable salts and/or hydrates thereof. Pharmacologically acceptable salts refers to those salts 
which would be readily apparent to a manufacturing pharmaceutical chemist to be equivalent to 
the parent compound in properties such as formulation, stability, patient acceptance and bioavail- 
ability. Examples of salts of the compounds of the present invention include acidic salts, such 
as sodium and potassium salts of the compounds of formula I, and basic salts, such as the 

15 hydrochloride salt of the compounds of formula I, wherein the R substiments contain a basic 
moiety. 

The compounds of the present invention are useful for treating patients infected with 
human immunodeficiency virus (HIV) which results in acquired immunodeficiency syndrome 
(AIDS) and related diseases. For this indication, these compounds may be administered by oral, 

20 intranasal, transdermal, subcutaneous and parenteral (including intramuscular and intravenous) 
routes in doses of 0.1 mg to 100 mg/kg of body weight per day. 

Those skilled in the art would know how to formulate the compounds of this invention, 
using pharmaceutically acceptable carriers, into appropriate pharmaceutical dosage forms. 
Examples of the dosage forms include oral formulations, such as tablets or capsules, or 

25 parenteral formulations, such as sterile solutions. 

When the compounds in this invention are administered orally, an effective amount is 
from about 0.1 mg to 100 mg per kg of body weight per day. Either solid or fluid dosage 
forms can be prepared for oral administration. Solid compositions are prepared by mixing the 
compounds of this invention with conventional ingredients such as talc, magnesium stearate, 

30 dicalcium phosphate, magnesium aluminum silicate, calcium sulfate, starch, lactose, acacia, 
methyl cellulose, or. functionally similar pharmaceutical diluents and carriers. Capsules are 
prepared by mixing the compounds of this invention with an inert pharmaceutical diluent or 
carrier and placing the mixture into an appropriately sized hard gelatin capsule. Soft gelatin 
capsules are prepared by machine encapsulation of a slurry of the compounds of this invention 

35 with an acceptable inert oil such as vegetable oil or light liquid petrolatum. Syrups are prepared 
by dissolving the compounds of this invention in an aqueous vehicle and adding sugar, aromatic 
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flavoring agents and preservatives. Elixirs are prepared using a hydroalcoholic vehicle such as 
ethanoi, suitable sweeteners such as sugar or saccharin and an aromatic flavoring agent 
Suspensions are prepared with an aqueous vehicle and a suspending agent such as acacia, traga- 
canth, or methyl cellulose. 

5 When the compounds of this invention are administered parenterally, they can be given 

by injection or by intravenous infusion. An effective amount is from about 0.1 mg to 100 mg 
per kg of body weight per day. Parenteral solutions are prepared by dissolving the compounds 
of this invention in aqueous vehicle and filter sterilizing the solution before placing in a suitable 
sealable vial or ampule. Parenteral suspensions are prepared in substantially the same way 

10 except a sterile suspension vehicle is used and the compounds of this invention are sterilized 
with ethylene oxide or suitable gas before it is suspended in the vehicle. 

The exact route of administration, dose, or frequency of administration would be readily 
determined by those skilled in the art and is dependant on the age, weight, general physical 
condition, or other clinical symptoms specific to the patient to be treated. 

15 Patients to be treated would be those individuals: 1) infected with one or more than one 

strain of a human immunodeficiency virus as determined by the presence of either measurable 
viral antibody or antigen in the serum and 2) having either an asymptomatic HIV infection or a 
symptomatic AIDS defining infection such as i) disseminated histoplasmosis, ii) isosporiasis, iii) 
bronchial and pulmonary candidiasis including Pneumocystis pneumonia, iv) non-HodgkhVs 

20 lymphoma, or v) Kaposi's sarcoma and being less than sixty years old; or having an absolute 
CD4+ lymphocyte count of less than 500/mm 3 in the peripheral blood. Treatment would consist 
of maintaining an inhibitory level of the compounds of this invention in the patient at all times 
and would continue until the occurrence of a second symptomatic AIDS defining infection 
indicates alternate therapy is needed. 

25 The HIV protease utility of representative compounds of the present invention has been 

demonstrated in the biological test described below: 
IN VITRO HIV PROTEASE INHIBITORY ASSAY 

The HTV protease screening assay is based on a fluorescentiy labeled substrate which 
can be resolved from nonlabeled cleavage product using avidin-polystyrene particles, 0.7-0.9 

30 urn. The substrate is biotinylated at the amino terminal arginine and fluorescentiy labeled with 
fluorescein isothiocynare (FTTC) at the carboxyl terminal lysine. This assay has been employed 
to detect novel, nonpeptidic inhibitors of HIV-1 protease. Substrate (20 ul of 0.2 uM). sample 
(10 ul of desired concentraion), and enzyme (10 pi of 0.1 uM> are added to a 96 well pandex 
plate. The assay is run in 0.1 M sodium acetate buffer at pH 5.5 in the presence of 1.0 M 

35 sodium chloride and 0.05% NP-40 and incubated in the dark for one hour at room temperature. 
Avidin coated polystyrene beads {40 ul of 0.1% (w/v)) are added and the incubation is 
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continued in the dark for an additional half hour. The labeled cleavage product is separated 
from the unreacted substrate via filtration and is read on the Idexx Screen Machine. The data 
are analyzed by appropriate computer algorithms to ascertain percent inhibition values. 

The % inhibition values, and in some instances IC 50 values or 1^ values, of 
5 representative compounds are listed in Tables 1 and II below. 

Several compounds of the present invention, such as 3Kalpha-ethylbenzyl)-6-{alpha- 
ethylpnenethyl)-4-hydroxy-2H-pyran-2-one, were tested in known human cell lines, such as 
human T-ceil lines, e.g., MT4 and H9, which were infected with HIV-1^, and certain of these 
compounds were further tested in peripheral blood mononuclear cells (PBMC), which were 
10 infected with HTV-1 JRCSF (a clinical isolate). The compounds were found to inhibit retroviral 
replication. 

Surprisingly and unexpectedly, the compounds of the present invention have also been 
found to decrease the size and weight of the prostate gland in male mammals. This is 
particularly unexpected in view of the fact that these compounds are structurally quite unlike 
15 any known testosterone 5a-reductase inhibitor. Also, the compounds of this invention may have 
a number of other uses, as described more fully below. 

Thus, the present invention provides the use of compounds, such as 3-(a-Ethylbenzyl>6- 
(a-eu^ylphenethy!)^hydroxy-2H-pyran-2-one, for preventing and treating androgen-dependent 
diseases, including the prevention and treatment of human and animal prostate lesions, such as 
20 benign prostatic hypertrophy and hyperplasia (nonneoplastic enlargements of the prostate) by, 
for example, maintaining and reducing the size of the prostate gland, and prostatic cancer in 
male mammals. Also, the present invention provides the use of these compounds to prevent and 
treat androgen-dependent skin diseases, such as alopecia, hirsutism, particularly female 
hirsutism, acne vulgaris and seborrhea, in mammals. 
25 By "preventing" is meant avoiding the occurrence of a disease. 

By "treating" is meant ameliorating or avoiding the effects of a disease. 
By "maintaining" is meant keeping in an existing state. 

By "mammals" is meant any warm-blooded vertebrate animal of the class Mammalia 
comprising humans and all other animals that nourish their young with milk secreted by 
30 mammary glands and have the skins usually more or less covered with hair. Especially included 
are human beings, dogs and rats. 

By "hypertrophy" is meant the enlargement or overgrowth of an organ or part due to an 
increase in size of its constituent cells. 

By "hyperplasia" is meant the abnormal multiplication or increase in the number of 
35 normal cells in normal arrangement in a tissue. 

Accordingly, the present invention is also concerned with providing a method of 
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preventing or treating the androgen-dependent diseases of alopecia, hirsutism, acne vulgaris and 
seborrhea by topical administration, and a method of preventing or treating all of the above 
conditions as well as benign prostatic hypertrophy and prostate cancer, by topical or parenteral 
administration, of the compounds of the present invention. Thus, the present invention is 

5 concerned with providing suitable topical and parenteral pharmaceutical formulations for use in 
the novel methods of treatment of the present invention. 

The variety of therapeutic dosage forms for different modes of adrninistration and their 
preparation are hereby incorporated by reference herein from the following: U.S. Patent 
4,377,584, col. 10, line 52, through coL 11, line 31; U.S. Patent 4,760,071, col. 6, line 62, 

10 through col. 7. line 42: and U.S. Patent 5,017,568, col. 28, lines 3-39. 

The amount of the compound of formula I which is effective for the treatment of the above 
stated conditions ranges from 1 through 1000 mg/kg/day, with 50 through 400 mg/kg/day being 
preferred and 100 through 400 mg/kg/day being the most preferred. The exact therapeutic 
dosage form, mode and frequency of administration, and dosage would be readily determined by 

15 those skilled in the art and is dependent on the age, weight, general physical condition or other 
clinical symptoms specific to the patient, human and other mammals, to be treated. 

The following five (5) compounds of the present invention were tested in an in vitro 
testosterone 5a-reductase inhibitor assay: 3-(a-Emylbenzyi)^a^ylrAenethyl)^-hydroxy- 
2H-pyran-2-one; 6-(l-Benzyl-propyl)-3-(cyclorOTpy 3- 

20 (a-Emylbenzyl)-6-(a^mylb^ 3-(a-Etiiylbenzyl)-6-phenethyl-4- 
hydroxy-2H-pyran-2-one; 4-Hydroxy- 3-< 1 -pheny lpropy l)-6- [ 1 -[(tetrahydro-2H-pyran- 3- 
yl)methyl]propyl]-2H-pyran-2-one. This assay is very similar to those described in the 
following references, except for the use of dog and rat prostates in place of human prostates: 
Proc. Natl. Acad. Sci. USA, Vol. 90: 5277-5281 (1993); J. Steroid. Biochem. Molec. Biol., Vol. 

25 44, No. 2, pp. 12M31 (1993). All five (5) compounds had activity in this assay at a dose of at 
least 0.1 mM. 

Therefore, and without wishing to be limited to a specific mechanism of action, it was 
concluded that these compounds and other related compounds of the present invention would be 
useful for preventing or treating androgen-dependent diseases, such as those described above. 

30 The utility of representative compounds of the present invention has been demonstrated 

in the biological tests described below: 

3-(a-Etfiylbercyl)-6-(a-e^ was further tested in 

vivo in a four-week oral drug safety and toxicity study in beagle dogs, described in Example 
208 below. It was found that, during the conduct of the postdosing evaluation of data from this 

35 study, there was a dose-related decrease in prostate size and weight in male dogs. Mean 
prostatic weights (n=3, 3 dogs in each of groups 1-5) are given in Table IV below. Light 
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microscopic examination of high dose and control testes, adrenals and pituitaries did not show 
drug-related changes. 

In a repeat study (groups 6 and 7, of 4 dogs each) the results of which are also given in 
Table IV, 2/4 high dose dogs had lower absolute and relative prostate weights than did the 
5 controls, but decreases were marked only in 1/4 dogs. 

As demonstrated in this in vivo test, the ability of 3-(a-Ethyibenzyl)-6-(a- 
ethylphenethyl)-4-hydroxy-2H-pyran-2-one to reduce the size and weight of the prostate gland, 
particularly without significant effects on testes and other endocrine glands, indicates that this 
compound and related compounds of the present invention would be useful to prevent or treat 
10 androgen-dependent diseases, such as those described above, especially benign prostatic 
hypertrophy and hyperplasia in male mammals. 

The following compounds of the present invention are preferred: 

3-(.alpha.-ethylbeittylV6X^pha.e^ 

3-<[R]-a-emylberizyl)-4-hydro 
15 3<[R]Hi^thylbeiizyI)-4^ 

3-([S]-a^ylterizy1)-4-hydro^^ 

3K[S]-a-<^ylbeiuyl)-4-hy^ 

Sodium (3S,6R) Ha-ethylbenzylH-(a-ethy^^ 4-oxide; 

N-(3-Cyclopropyl-[6-{l^thyl-phere^ 
20 phenyl)-3-(/err-butyloxycarbonylan^o)-propionamide; 

3-<tyclopropyli)henyl-methyl)^ 
pyran-2-one; 

6-(H5-CWoro-truopheii-2-^ 
pyran-2-one; 
25 3-(Cyclopropyl-phenyl-me^ 
pyran-2-one; 

3KCyclopropyI-phenyl-methyi)^ 
pyran-2-one; 

3-(Cyclopropyl-phenyl-methyl)-6-( 1 -rui^-2-ylmethyl-propyl)4-hydroxy-pyran-2-one; 
30 3-(Cyclopropyl-ph^yl-^ 
2-one; 

3-(tyclopropyl-phenyl-methyl)^ 
pyran-2-one; 

6-(4-Chloro-l-ethyl-butyl)-3-(cyclopropyl-phenyl-memyI)-4-hydro 
35 6X3-CWoro-l-ethyl-propyl>3-(cyclopro^^ 

3-(Cyclopropyl-phenyl-methyl)-6-{l-ethyl-3-thiophen-3-yl-propyl) 
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one; 

3-(tyclopropyl-ph^^^ 
pyran-2-one; 

3^1-Benzyl-2-phenyl-ethyIW 
5 pyran-2-one; 

6-(2-Cyclopropylmethyl-ethyO^^ 
3<tyclopropyi-phenyl-me^ 

pyran-2-one; 

6<l-BenzyI-3K2-memoxy^thoxy>propy^ 

10 pyran-2-one; 

3^Cyclopropylphenylme^^ 

2-cne; 

3<Cyclopropylphenylmetoyi)^^ 
yl)methyl]propyl]-2H-pyran-2-one; 
15 4-Hydroxy-3Kl-phenylpropyIW 
2-onc; 

HCyciopiopylpheny^^ 

3<a<yclopropylbenzyl)^ 

HU-Diphenyl-2^^ 

20 pynin-2-one; 

3-(l>Dipheny!-2-propyIV5,6-^^ 

pyran-2-one; 

5,64»hydro^hydroxy-6K2-p^ 

one; 

25 5f 6-Dihydn>4-h^ 

3-(a-cyclopropylbenzyl)-4-ty^ 

3Ka-cyclopropylbenzy^ 

3^a-Cyclopropyl-mm-(ph^ 

2H-pyran-2-one; 

30 3-(a-CyclopropyI-m€to-(pn>pylsulfonylamino)benzyl)-6 

2H-pyran-2-one; 

3-(a-Cyciopropyl^^^^ 
4-hydrcxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-m*ra-(4-b^ 
35 hydroxy-2H-pyran-2-one; 

3^a-Cyclopropyl-mera-(4^^ 
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hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyi-/rara-(4-raethoxyphenylsu^^ 
hydroxy-2H-pyran-2-one; 

3-(.aipha.<yclopropyibenzyl)-6-(l-propylbutyi)^hydn>xy-2H-Pyran-2-one; 
5 5.6-Dihydro^hydroxy-6K2-methylpropylH-^ 
2H-pyran-2-one; 

5,6-DihyaK>-4-hYdroxy-6K2-metoylpro^ 
pyran-2-one; 

3-(a-Cyclopropyl-m£ra-(rm-butyIoxycart)onyI-L-aianyIamino)benzyl>6^a- 
1 0 ethylphenethy I)-4-hydroxy-2H-pynm-2-one; 

3Ka-CycIopropyl-m*ja-(N-a-/er^ 
histidyIamino)benzyl>6-(a-ethylphenethyl)-4-hydroxy-2H-pyran-2-one; 

3-(a-C^clopropyi-m£ra-(4^hlorophenyisulfonylamino)benzyI)-6-(a^ihyIph^ 
hydroxy-2H-pyran-2-one; 
15 3Ka-Cyciopropyl-m£*a-(N-a-/m-b^ 
ethylphenethy!>4-hydrbxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-m*MKethyM^ 
(ietrahydropynm-3-yl)ethyl]-4-hydroxy-2H-pyran-2-one; 
3-{a-Cyclopropyl-m*/a-(4-methy^ 
20 (teirahydropyran-3-yI)ethyl]-4-hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-m£*a-(4-methylphenylsulfonyl^^ 
hydroxy-2H-pyran-2-one; 

3Ka-Cyclopropyl-m£Methvlsulfonyim 
pyran-2-one; 

25 3-(a-Cyclopropyl-[5-(methoxymethoxy-me^ 
hydroxy-6-(2-pheny!ethyl)-6-propyl-2H-pyran-2-one; and 
5,6-Dihydro-3Kliphenylmethyl-4-hy 

The most preferred compounds of the present invention are the following: 
3K.alpha.-ethylberizyi)-6-(.alphk 

30 3<[S]^-ethylbenzyl)^hydroxy-6KTO^ 

Sodium (3S.6R) 3Ka^thylbenzyl)-6-(a-ethylphenethyl)-2H-pyran-2-one 4-oxide; 

3-(Cydopropyl-phenyl-memylM4iyto^ 
pyran-2-one; 

3-(Cyclopropyl-phenyl-meihyl)^hydro^^ 
35 pyran-2-one; 

3-(Cyclopropyl-phenyl-methyl)^hytoxy-6^ 
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pyran-2-one; 

3-( 1 -BenzyI-2-phenyl-ethyl)-6-(2-cyciopropyI - 1 -cyclopropy imethyl -ethyl)-4-hydroxy- 
pyran-2-one; 

6-(2-Cyclopropylmethyl-ethyl)-3-(cycto^ 
5 3-{Cyclopropylphenylmethyl)-4-hydroxy-6-[2-methyl- l-[(tetrahydro-2H-pyran-3- 

yl)methyl]propyl]-2H-pyran-2-one; 

3KU-DiphenyI-2-propyi)-5,6-dmydro-4-hydroxy-6-(2-phenylethy0-6-pTX)pyl-, (E>2H- 

pyran-2-one; 

5 ,6-Dihydro-4-hydroxy-6-(2-phenylemyl)-3-( 1 -phenyl-2-propenyl)-6-propyI-2H-pyran-2- 

10 one; 

5,6-Dihydro-4-hydroxy^-(2-phe^ 
3-(a-cyclopropylbenzyl)^hydroxy-6-(a^ 
3-(a-Cyclopropyi-me/a-(pheiiyls^ 
2H-pynm-2-one; 

15 3-(a-Cyclopropyl-me/a-((E>2-phenylethenylsulfonylamino)benzyI)^ 
4-hydroxy-2H-pyran-2-one; 

3-(a-C^clopropyl-mew-(4-bromophenylsulfonylamino)ben^ 

hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-meto-(4<ya™^ 
20 hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-me#-(4-memoxypte^ 
hydroxy-2H-pyran-2-one; 

5,6-Whydro-4-hydroxy^ 
2H-pyran-2-one; 
25 5,6-Dihydro-4-hydroxy-6-(2-me^ 

pyran-2-one; 

3-{ a _CycIopropyl-mett-(rm-ta^ 
ethylphenethyI)-4-hydroxy-2H-pyran-2-one; 

3^a-Cyclopropyl-m€/a-(N-a-/ert-butyloxycarbonyl-N-im-p-to 

30 histidylamino)benzyI)-6^ 

3-(a-<^clopropyl-m£ia-(4-^ 
hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-m*tt-(N-a-fert-bu^ 
ethylphenethyl)^-hydroxy-2H-pyran-2-one; 
35 3-(a-C^:lopropyl-meM-(ethyl^ 
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(tetrahydropyran-3-yl)ethyl] ^-hydrox y-2H-pyTan-2-one; 

3-(a-C^clopropyl-me/a-(4-methylpheny 
(tetrahydropyran-3-yl)ethyl]-4-hydroxy-2H-pyran-2-one; 

3-(a-Cyciopropyl-me/a-(4-methylphenyisuifonylamino)benzyl-6-(a-ethyl-phenethy^ 
5 hydroxy-2H-pyran-2-one; 

3-(a-Cyciopn>pyi-me/a-(emylsd^^ 
pyran-2-one; 

3-(a-Cyclopropyl-[5-(methoxymethoxy-methyI)-thiophen-2-yl]-methyl)-5,6 
hydroxy-6-(2-phenylethyl)-6-propyl-2H-pyran-2-one; and 
10 5,6-Dihydro-3-diphenylmethyl^ 

For the treatment of androgen-dependent diseases the following compounds of the 
present invention are preferred: 

3Ka-E%lbenzyl)-6-(a-ethylphenediyl)^hydroxy-2H-pyTan-2-one; 
6-(l-Benzyl-propyl)-3Kcyclopropyl-phenyl-me 
15 3-(a-EtoyItenzyl)-6-(a-emyIbe 

3- (a-Ethyibenzyi>6-phenethyl-4-hydroxy-2H-pyran-2-one; and 

4- Hydroxy-3-( 1 -prtenylpropyl)-6-[(terr^ 

one. 

The most preferred compound of the present invention for this use is 3-(a-EthyIbenzyl)- 
20 6-(a-ethylphenethyIH-hydroxy-2H-pyran-2-one. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
In the Preparations and Examples below and throughout this document: 



25 



30 



35 



°C is 




degrees Centigrade. 


M is 




molar (concentration). 


N is 




normal (concentration). 


mL is 




milliliter. 


mg is 




milligram. 


mmHg is 




millimeter of mercury. 


*H-NMR 


is 


proton nuclear magnetic resnance spectrum. 


13 C-NMR 


is 


carbon nuclear magnetic resonance spectrum. 


8 is 




chemical shift (parts per million) relative to TMS. 


CDCi 3 is 




deuterio-chlorofonn. 


CD 3 OD 


is 


deuterio-methanol. 


FAB MS 


is 


fast-atom-bombardment mass spectroscopy. 


HRMS is 




high-resolution mass spectroscopy. 


Anal, is 




analytical data. 
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Pd/C is palladium on charcoal. 
THF is tetrahydrofuran. 

The following Preparations and Examples illustrate the present invention: 
PREPARATION 1 Ethyl 5-phenyl-3,5-dioxopentanoate (Formula A-3: X is CH) Refer to 
5 Chart A. 

To a suspension of 50 mg potassium hydride in 1 mL of dry tetrahydrofuran is added 
dropwise 130 mg of ethyl acetoacetate (A-l) at 0 °C, followed by addition of 0.7 mL of 1.6 M 
n-butyl lithium-hexane solution. To the resulting yellow reaction mixture is then added 150 mg 
of ethyl benzoate (A-2: X is CH), and stirred for another 5 min. The reaction is quenched with 
10 0.5 mL glacial acetic acid, and then diluted with 1 mL water. The tetrahydrofuran is removed 
under reduced pressure and the aqueous layer is extracted with methylene chloride (2X5 mL). 
The combined organic layers are washed with water (2 mL), dried (magnesium sulfate), and 
then concentrated. The residue is purified by flash column chromatography (0 to 30 % ethyl 
acetate in hexane) to give 201 mg of the title product as colorless oil. 
15 Physical characteristics are as follows: 

! H-NMR (CDC1 3 ) 6 1.29, 3.48, 4.22, 6.30, 7.47, 7.87, 15.81. 

13 C-NMR (CDCI3) 5 13.8, 45.6, 61.2, 96.5, 126.8, 128.4, 132.4, 133.8, 167.3, 182.3, 

189.1. 

PREPARATION 2 4-Hydroxy-6-phenyl-2-pyrone (Formula A-4: X is CH) Refer to Chart A. 
20 The title product of Preparation 1 (700 mg) is heated at 120 °C under reduced pressure 

(1 mm Hg) for 10 h. The resulting brownish cake is washed with diethyl ether, dried under 
reduced pressure to give 411 mg of the title product as white solid. 
Physical characteristics are as follows: 
*H-NMR (CDCI3) 5 5.40, 6.78, 7.53, 7.85. 
25 EXAMPLE 1 ^Hydroxy^-phenyl-S^r-phenyl-propyO^-pyrone; also named as 3-(.alpba.- 
ethylbenzyl)-4-hydroxy-6-phenyl-2H-Pyran-2-one (Formula A-5: X is CH, R is 
ethyl) Refer to Chart A. 
To a solution of 94 mg of the title product of Preparation 2 and 104 mg of (±)-l- 
phenyl-l-propanol in 3 mL of dioxane is added 0.3 mL of boron trifluoride - diethyl ether at 
30 room temperature and allowed to stir for 10 h, and then is quenched with 1 mL of water. The 
reaction mixture is extracted with methylene chloride (3X5 mL) and the combined organic 
layers are washed with water (2X3 mL), brine (3 mL), dried (sodium sulfate) and then 
concentrated. The residue is purified by column chromatography (20 to 80 % ethyl acetate in 
hexane) to give 37.5 mg of the title product as a tan solid. 
35 Physical characteristics are as follows: 

*H-NMR (CDCI3 / CD3OD) 5 0.94, 2.17, 2.35, 4.05, 4.23, 6.55, 7.17, 7.26, 7.42, 7.50, 
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7.75. 

13 C-NMR (CDC1 3 / CD3OD) 5 12.4, 23.8, 41.3, 97.7, 106.1. 124.9, 125.5, 127.5. 127.8. 
128.4, 130.2, 130.9, 143.7, 158.0, 165.8. 
FAB MS [M] + = 306. 

PREPARATION 3 Ethyl 6-phenyl-3,5-dioxohexanoate (Formula 3-3: n is 1) Refer to Chart 
B. 

To a suspension of 580 mg potassium hydride in 15.0 mL of tetrahydroruran is added 
1.82 g of ethyi acetoacetate (B-l) at 0 °C and stirred for 30 min, then is added 9.0 mL of 1.6 M 
n-butyl lithium-hexane solution and stirred 1 h at 0 °C. To the reaction mixture is added 2.30 g 

i of ethyi phenyiacetate (B-2: n is 1) which results in precipitation, and therefore additional 50 ml 
tetrahydrofuran Is added. After stirring for 12 h at room temperature, the reaction is quenched 
with 30 mL of glacial acetic acid. The tetrahydrofuran is removed under reduced pressure and 
the aqueous layer is extracted with ethyl acetate (3 X 30 mL). The combined organic layers are 
washed with water (3 X 10 mL), brine (10 mL), dried (sodium sulfate) and then concentrated. 

; The residue is then purified by flash column chromatography (10 % ethyl acetate in hexane) to 
afford 1.03 g of the title product as a light yellow oil. 
Physical characteristics are as follows: 

^-NMR (CDCI3 ) 5 1.22, 2.18. 3.24, 3.40, 3.54, 3.59, 4.16, 7.22. 
PREPARATION 4 Ethyl 7-phenyl-3^-dioxoheptanoate (Formula B-3: n is 2) Refer to Chart 
D B. 

To a suspension of 580 mg of potassium hydride in 15.0 mL of tetrahydrofuran is added 
1.82 g of ethyi acetoacetate (B-l) at 0 °C and stirred for 30 min, then is added 9.0 mL of 1.6 M 
n-butyl lithium-hexane solution and stirred 1 h at 0 °C To the reaction mixture is added 2.49 g 
of ethyl dihydrocinnamate (B-2: n is 2) which results in precipitation, and therefore additional 
5 50 mL of tetrahydrofuran is added. After stirring for 12 h at room temperature, the reaction is 
quenched with 10 mL of glacial acetic acid. The tetrahydrofuran is removed under reduced 
pressure and the aqueous layer is extracted with ethyl acetate (30 mL X 3). The combined 
organic layers are washed with water (3 X 10 mL), brine (10 mL), dried (sodium sulfate) and 
then concentrated. The residue is then purified by flash column chromatography (10 % ethyl 
0 acetate in hexane) to afford 718 mg of the title product as a light yellow oil. 
Physical characteristics are as follows: 

l H-NMR (CDCI3 ) 5 1.27, 2.28, 2.63, 2.88, 2.95, 3.31, 3.43, 4.19, 7.23. 
PREPARATION 5 6-Benzyl-4-hydroxy-2-pyrone (Formula B^t: n is 1) Refer to Chart B. 

The title product of Preparation 3 (510 mg) is heated at 100 °C under reduced pressure 
35 (1 mm Hg) for 16 h. The resulting white solid is washed with diethyl ether (10 mL), dried 
under reduced pressure to give 226 mg of the title product as white solid. 
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Physical characteristics are as follows: 
*H-NMR (CD3OD) 5 3.80. 5.32, 5.90, 7.29. 

13 C-NMR (CD3OD) 5 40.6, 89.9, 102.3, 128.3, 129.9, 130.3, 136.8, 167.3, 168.2, 

173.3. 

5 FAB MS [M] + = 202. 

PREPARATION 6 4-Hydroxy-6-phenethyI-2-pyrone (Formula B-4: n is 2) Refer to Chart B. 

The title product of Preparation 4 (718 mg) is heated at 100 °C under reduced pressure 
(1 mm Hg) for 16 h. The resulting white solid is washed with diethyl ether (10 mL), dried 
under reduced pressure to give 346 mg of the title product as white solid. 
10 Physical characteristics are as follows: 

*H-NMR (CD3OD) 5 2.73, 2.90, 5.34, 5.86, 7.20. 

13 C-NMR (CD3OD) 5 33.8, 36.4, 89.9, 102.2, 127.4, 129.4, 129.6, 141.4, 167.3, 168.4, 

173.3. 

FAB MS [Mf = 216. 

15 EXAMPLE 2 6-BerttyI^hydroxyl-3-(r-phenylpropyl>2-pyrone; also named as 6-benzyl-3- 
(.alpha.^thylbenzyl)-4-hyaYoxy-2H-Pyrari-2-one (Formula B-5: n is 1) Refer to 
Chart B. 

A mixture of the tide product of Preparation 5 (21 mg) and (±)- 1-bromo-l -phenyl- 
propane (0.2 mL) are heated at 100 °C for 16 ru The crude reaction mixture is purified by flash 
20 column chromatography (10 to 30 % ethyl acetate in hexane) to give 112 mg of the title 
product as yellow solid. 

Physical characteristics are as follows: 
*H-NMR (CDCI3) 6 0.96, 2.17, 3.80, 424, 5.93, 7.15-7.45. 
EXAMPLE 3 4-Hydroxy-6^phenemyi-3-(r-phenylpropyl)-2-pyrone; also named as 3-( .alpha. - 
25 * euiylbenzyl)-6-phenemyl^hya^xy-2H-Pyran-2-one (Formula B-5: n is 2) Refer 

to Chart B. 

A mixture of 22 mg of title product of Preparation 6 and 02 mL (±)- 1-bromo-l -phenyl - 
propane are heated at 100 °C for 16 h. The crude reaction mixture is purified by flash column 
chromatography (10 to 30 % ethyl acetate in hexane) to give 14 mg of the title product as 
30 yellow solid. 

Physical characteristics are as follows: 

l H-NMR (CDC1 3 ) 5 0.96, 2.17, 2.67, 2.89, 4.25, 5.93, 7.10-7.45. 
FAB MS [Mf = 334. 

PREPARATION 7 l-(4 , -Bromophenyl)-butanol (Formula C-2: R is OH) Refer to Chart C. 
35 To a solution of 1.90 g of 4-bromobenzaldehyde (C-l) in 20 mL of tetrahydrofuran at 0 

°C is added 7.5 mL of 2 M propylmagnesium bromide-tetrahydrofuran solution and stirred for 2 
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h. The reaction is quenched with 10 mL saturated ammonium chloride solution and 10 mL of 
water. The aqueous layer is extracted with diethyl ether (3 X 30 mL) and the combined organic 
layers are washed with brine (20 mL), dried (sodium sulfate), and then concentrated under 
reduced pressure. The residue is purified by flash column chromatography (5 % ethyl acetate in 
5 hexane) to give 1.97 g of the title product as a colorless oil. 
Physical characteristics are as follows: 

l H-NMR (CDCI3) 5 0.93, 1.26-1.42, 1.59-1.76, 4.64, 7.21, 7.46. 
PREPARATION 8 l-Bromo-l^'-bromophenylJ-butane (Formula C-2: R is Br) Refer to 
Chart C. 

10 To a solution of 229 mg of title product of Preparation 7 in 2 mL of diethyl ether is 

added 2 mL of 48 % hydrobromic acid at room temperature and then stirred for 72 h. .The 
aqueous layer is extracted with diethyl ether (3X5 mL) and the combined organic layers are 
treated with excess solid sodium bicarbonate. After filtration, the organic is concentrated under, 
reduced pressure to give 135 mg of the title product and is used without any further purification. 
15 Physical characteristics are as follows: 

*H-NMR (CDCI3) 5 0.93, 1.30-1.38, 1.45-1.48, 2.01-2.13, 2.18-2.26. 4.91, 725, 7.47. 
EXAMPLE 4 3-[r-(4"-Bromophenyl>butyl]^ also named as 

4-hydroxy-6^phenethyl-3-(.alph^ 
(Formula C-4) Refer to Chart C. 
20 A mixture of 22 mg of title product of Preparation 6 and 115 mg title product of 

Preparation 8 in 1 mL toluene is refluxed for 16 h. The crude mixture is then purified by 
gravity column chromatography (10-60 % ethyl acetate in hexane) to give 13.9 mg of the tide 
product as a yellow solid. 

Physical characteristics are as follows: 
25 *H-NMR (CDCI3) 5 0.92, 1.87-1.95, 227-2.35, 2.67, 2.89, 4.64, 5.86, 7.26, 7 .53, 7.71. 

FAB MS [M] + = 426. 

PREPARATION 9 4-0-C^amyl-4-hydroxy-6-methyl-2-pyrone (Formula D-2) Refer to 
Chart D. 

To a solution of 2.522 g of 4-hydroxy-6-methyl-2-pyrone (D-l) in 20 mL of 
30 dimethylformamide is added 2.764 g of potassium carbonate at room temperature. The resulting 
suspension is heated at 90 °C for 1 h, and is added 3.942 g of cinnamyl bromide. After 
stirring at 90 °C for 12 h, the reaction is quenched with 10 % acetic acid (5 mL). The 
dimethylformamide is removed under reduced pressure and the. aqueous is extracted with ethyl 
acetate (3 x 30 mL). The combined organic layers are layer concentrated, the residue is purified 
35 by flash column chromatography (10 to 30 % ethyl acetate in hexane) to give 3.970 g of the 
title product 
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Physical characteristics are as follows: 

*H-NMR (CDCI3) 5 121, 4.65, 5.46, 5.82, 6.32, 6.72, 7.24- 7.42. 
l3 C-NMR (CDCI3) 5 19.8. 26.7, 69.2, 88.1. 100.4, 121.4. 126.0. 126.6, 128.3, 128.4, 
128.6, 134.9. 

5 FAB-MS [M-lf = 241. Anal. Found: C, 76.27; H, 5.74. 

PREPARATION 10 4-Hydroxy-6-methyl-3-(l , -phenyl-2 , -propenyl>2-pyrone (Formula D-3) 
Refer to Chart D. 

A solution of 968 mg of the title product of Preparation 9 in toluene (10 mL) is refluxed 
for 8 h. The toluene is removed under reduced pressure and the residue is purified by flash 
10 column chromatography (50 to 80 % ethyl acetate in hexane) to give 817 mg of the title 
product 

Physical characteristics are as follows: 

*H-NMR (CDCI3 / CD3OD) 8 2.15, 4.97, 5.14, 5.89, 6.53, 7.15-7.31. 
I3 C-NMR (CDQ 3 / CD3OD) 6 19.3, 43.9, 48.9, 100.7, 104.0, 115.8, 126.8, 127.4, 
15 127.8, 137.7, 142.0, 160.5, 166.2. 

FAB-MS [M] + = 242. AnaL Found: C 73.92; H, 5.80. 
This compound was also found to have HTV activity. 
PREPARATION 1 1 4-Hydroxy-6-methyl-3-(l '-phenyl-propyI)-2-pyrone (Formula EM) Refer 
to Chart D. 

20 A mixture of 2.48 g of the title product of Preparation 10 and 100 mg of 10% Pd/C in 

methanol (50 mL) are shaken for 10 h at room temperature under the hydrogen (30 psi) 
atmosphere. The catalyst is filtered through Celite and methanol is removed under reduced 
pressure to give 2.501 g of the title product as a white solid 
Physical characteristics are as follows: 
25 *H-NMR (CDCI3) 5 0.95, 212, 2.18, 2.32, 4.24, 6.13, 7.22, 7.47. 

FAB MS [Mf = 244. 

EXAMPLE 5 4-Hydroxy-6-phenethyI-3-(r-phenylpropyl)-2-pyrone; also named as 3-(.alpha.- 
emyIbenzyl)-6-phenethyl-4-hydroxy-2H-Pyran-2-one (Formula D-4) Refer to 
Chart D. 

30 To a solution of 61 mg diisopropylamine in THF (2 mL) is added 0.375 mL 1.6 M 

n-butyl lithium-hexane solution at -20 °C and stirred 30 min, then is added 49 mg of the title 
product of Preparation 11 in tetrahydrofuran (3 mL). After stirring at -20 °C for 30 min, the 
reaction mixture is added 34 mg of benzyl bromide and allowed to stir for additional 30 min, 
then is quenched with 2 N hydrochloric acid (0.5 mL). The tetrahydrofuran is removed under 

35 reduced pressure and the aqueous layer is extracted with ethyl acetate (3x5 mL). The 

combined organic layers are dried (sodium sulfate), concentrated and the residue is purified by 
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gravity column chromatography (20 to 60 % ethyl acetate in hexane) to give 53 mg of the title 
product as white solid. 

Physical characteristics are as follows: 
! H-NMR spectrum is identical to that given in Example 3. 
5 EXAMPLE 6 a^'-BromophenethyO-^ydroxy-S^r-phenylpropyD-l-pyrone; also named as 
6-(p-bromophenemyl)-3-(.aiph^^ 
(Formula E-2: R is 4-bromo-phenyl-CH 2 -) Refer to Chart E. 
To a solution of 61 mg diisopropylamine in THF (2 mL) is added 0.375 mL L6 M 
n-butyl lithium-hexane solution at -20 °C and stirred 30 min, then is added 49 mg of E-l in 
10 tetrahydrofuran (3 mL). After stirring at -20 °C for 30 min, the reaction mixture is added 50 
mg of 4-bromobenzyl bromide and allowed to stir for additional 30 min, then is quenched with 
2 N hydrochloric acid (0 J mL). The tetrahydrofuran is removed under reduced pressure and the 
aqueous layer is extracted with ethyl acetate (3x5 mL). The combined organic layers are dried 
(sodium sulfate), concentrated and the residue is purified by gravity column chromatography (20 
15 to 60 % ethyl acetate in hexane) to give 23 mg of the title product as white solid. 
Physical characteristics are as follows: 

*H-NMR (CD 3 OD) 8 0.92, 2.12-2.26, 2.60, 2.80, 4.22, 6.00, 6.90-7.51. 
HRMS found 413.0674. 
Anal. Found: C, 64.04; H, 5.28. 
20 EXAMPLE 7 6-(2'-Huorophenemyl)^ also named as 

3-(.alpria.-<^ylbeiuyl)-6-(^ 

(Formula E-2: R is 2-fluoro-phenyl-CH 2 -) Refer to Chart E. 
To a solution of 61 mg diisopropylamine in tetrahydrofuran (2 mL) is added 0.375 mL 
1.6 M n-butyl lithium-hexane solution at -20 °C and stirred 30 min, then is added 49 mg of E-l 
25 in tetrahydrofuran (3 mL). After stirring at -20 °C for 30 min, the reaction mixture is added 38 
mg of 2-fluorobenzyl bromide and allowed to stir for additional 30 min, then is quenched with 2 
N hydrochloric acid (0.5 mL). The tetrahydrofuran is removed under reduced pressure and the 
aqueous layer is extracted with ethyl acetate (3 x 5 mL). The combined organic layers are dried 
(sodium sulfate), concentrated and the residue is purified by gravity column chromatography (20 
30 to 60 % ethyl acetate in hexane) to give 6.1 mg of the title product as white solid. 
Physical characteristics are as follows: 

^-NMR (CDCI3) 8 0.97, 2.16, 2.69, 2.96, 424„ 5.80, 7.02-7.45. 
FAB-MS [M] + = 352. 

EXAMPLE 8 4-Hydroxy-3-(r-phenylpropy^ dso named as 3- 

35 (.alpha.-emylbenzyl)^hydro (Formula E- 

2: R is phenyi-CH 2 CH r ) Refer to Chart E. 
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To a solution of 49 mg of E-l in tetrahydrofuran (2 mL) is added 0.31 mL i.6^M 
n-butyl lithium-hexane solution at -20 °C and stirred 30 min, then is added 37 mg of 
(2-bromoethyl)benzene in tetrahydrofuran (3 mL). After stirring at -20 °C for 30 min. the 
reaction mixture is quenched with 2 N hydrochloric acid (0.5 mL). The tetrahydrofuran is 
5 removed under reduced pressure and the aqueous layer is extracted with ethyl acetate (3x5 
mL). The combined organic layers are dried (sodium sulfate), concentrated and the residue is 
purified by gravity column chromatography (20 to 60 % ethyl acetate in hexane) to give 21.3 
mg of the title product as white solid. 

Physical characteristics are as follows: 
10 *H-NMR (CDC1 3 ) 6 0.93. 1.87, 2.17, 2.35, 2.59, 4.23. 5.99, 7.08-7.46, 9.55. 

FAB-MS [Mf = 348. 

EXAMPLE 9 4-Hydroxy-3-(r-r^ e nylpropyl>6-propyl-2-pyrone; also named as 3-(.alpha.- 
ethylberizyl)-4-hyaroxy-6^propyl-2H-Pyran-2-one (Formula E-2: R is ethyl) 
Refer to Chart E. 

15 To a solution of 122 mg of E-l in tetrahydrofuran (4 mL) is added 0.67 mL of 1.6 M 

n-butyl lithium-hexane solution at -20 °C and stirred 30 min, then is added 78 mg of iodoethane 
in tetrahydrofuran (6 mL). After stirring at -20 °C for 30 min, the reaction mixture is quenched 
with 2 N hydrochloric acid (0.5 mL). The tetrahydrofuran is removed under reduced pressure 
and the aqueous layer is extracted with ethyl acetate (3X5 mL). The combined organic layers 

20 are dried (sodium sulfate), concentrated and the residue is purified by gravity column 

chromatography (20 to 60 % ethyl acetate in hexane) to give 39 mg of the title product as white 
solid. 

Physical characteristics are as follows: 

*HNMR (CD3OD) 5 0.90-1.05, 1.60, 2.14-2.37, 4.24, 6.00, 7.18-7.48. 
25 FAB-MS [M] + = 372. 

EXAMPLE 10 6-AUyI-4-hydroxy-3-(r-phenylpropyl)-2-pyrone; also named as 3-(^lpha.- 
ethylbejizyl)^-hydroxy-6^(3-butenyl)-2H-Pyran-2-one (Formula E-2: R is 
CH2=CHCH 2 -) Refer to Chart E. 
To a solution of 61 mg of diisopropylamine in tetrahydrofuran (2 mL) is added 0.94 mL 
30 of 1.6 M n-butyl lithium-hexane solution at -20 °C and stirred 30 min, then is added 122 mg of 
E-l in tetrahydrofuran (3 mL). After stirring at -20 °C for 30 min, the reaction mixture is 
added 61 mg of allyl bromide and allowed to stir for additional 30 min, then is quenched with 2 
N hydrochloric acid. The tetrahydrofuran is removed under reduced pressure and the aqueous 
layer is extracted with ethyl acetate (3X5 mL). The combined organic layers are dried 
35 (sodium sulfate), concentrated and the residue is purified by gravity column chromatography (10 
to 40 % ethyl acetate in hexane) to give 39 mg of an inseparable mixture (3 : 1) of the title 



WO 94/11361 



PCT/US93/10645 



-70- 

product and 6,6-diallyl^hydroxy-3-(r-phenylpropyI)-2-pyrone. 

Physical characteristics are as follows: 

FAB-MS [M] + = 324 & 364. 
EXAMPLE 1 1 3-(.alpha.-etoylberttyl)-4-hyto 
5 2-one (Formula F-2) Refer to Chart F. 

To a solution of 304 mg diisopropyl amine in tetrahydroftxran (5 mL) is added 1.7 mL of 
1.6 M n-butyl lithium-hexane solution at -20 °C. The resulting lithium diisopropylamide 
solution is stirred for 30 roin then is added 220 mg of F-l in tetraiiydrofuran (5 mL), the 
solution turns deep red color instantaneously. The reaction mixture is added 1 19 mg of phenyl 
10 isocyanate and stirred at -20 °C for 1 h, at 0 °C for 2 h. then is quenched with 2 N hydrochloric 
acid (3 mL). The tetrahydrofuran is removed under reduced pressure, the aqueous layer is 
extracted with ethyl acetate (3x10 mL). The combined organic layers are washed with 1 N 
hydrochloric acid (5 mL), water (5 mL), dried (sodium sulfate), concentrated. The residue is 
then purified by gravity column chromatography (2 to 5 % methanol in methylene chloride) to 
15 give 247.7 mg. 

Physical characteristics are as follows: 

*H-NMR (CD 3 OD) 5 0.88, 2.08, 2.25, 3.57, 4.12, 6.19, 7.09-7.51. 
13 C-NMR (CD3OD) 5 10.1, 22.1, 39.2, 40.3, 100.6, 103.8, 1182, 122.5, 123.8, 125.8, 
126.0, 126.8, 136.0, 142.3, 155.8, 165.8, 164.5, 1647. 
20 HRMS found 363.1470. 

Anal. Found: C, 71.20; H, 5.71; N, 3.70. 
EXAMPLE 12 4-Hydroxy-3Kr-phenyl-2'-propenyl)-6-propyl-2-pyrone; also named as 4- 
hydroxy-6-pheiK^yt-3-(.alpha.^ (Formula G-2) 

Refer to Chart G. 

25 To a solution of 121 mg of G-l in tetrahydrofuran (4 mL) is added 0.67 mL of 1.6 M 

n-butyl lithium-hexane solution at -20 °C and stirred 30 min, then is added 86 mg of benzyl 
bromide in tetrahydrofuran (6 mL). After stirring at -20 °C for 30 min, the reaction mixture is 
quenched with 2 N hydrochloric acid (0.5 mL). The tetrahydrofuran is removed under reduced 
pressure and the aqueous layer is extracted with ethyl acetate (3X5 mL). The combined 

30 organic layers are dried (sodium sulfate), concentrated and the residue is purified by gravity 
column chromatography (10 to 40 % ethyl acetate in hexane) to give 26.9 mg of the title 
product as white solid. 

Physical characteristics are as follows: 

1 HNMR (CDCI3) 8 2.05, 2.71. 2.93, 5.09, 5.30, 5.90. 6.47, 7.13-7.53. 
35 FABMS [M] + = 332. 

EXAMPLE 13 6-(r-Benzyl-propyl)-4-hydroxy-3-(r-phenyl-propyl)-2-pyrone; also named as 3- 
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(jdpha.-emyiberizyl)-6-(.alpha.e^ 

(Formula H-4: Rj is -CH 2 -phenyi; R 2 is cth y0 Refer 10 Chan H ' 
To a solution of 244 mg of H-3 and 101 mg of diisopropylamine in tetrahydrofuran (25 
mL) is added 1.88 mL of 1.6 M n-butyl lithium-hexane solution at 0 °C and allowed to stir for 
5 10 min. To the reaction is added 156 mg of iodoethane and stirred for 10 min, then is added 
171 mg of benzyl bromide. The reaction mixture is stirred at 0 °C for 2 h, then is quenched 
with 2 N hydrochloric acid (2 mL) and water (10 mL). The tetrahydrofuran is removed under 
reduced pressure and the aqueous layer is extracted with methylene chloride (5 X 30 mL). The 
combined organic layers are washed with water (10 mL), dried (sodium sulfate), concentrated 
10 and the residue is purified by gravity column chromatography (10 to 40 % ethyl acetate in 
hexane) to give 58 mg of the title product 

Physical characteristics are as follows: 

*H-NMR (CDC1 3 ) 8 0.76-1.01, 1.50-1.70, 2.05-2.30, 2.45, 2.76-2.96, 4.19^.33, 5.95, 
6.09, 7.00-7.48. 
15 FAB-MS [Mf = 362. 

EXAMPLE 14 6-(r-Emyl-propyl)-4-hydroxy-3-(r-phenyl-propyl)-2-pyrone; also named as 3- 
(.aipha.-emylbeiizyl>l-emylpropy (Formula H-4: Rj 

is ethyl; is ethyl) Refer to Chart H. 
To a solution of 125 >mg of H-3 and 56 mg of diisopropylamine in tetrahydrofuran (10 
20 mL) is added 1.0 mL of 1.6 M n-butyl lithium-hexane solution at 0 °C and allowed to stir for 
10 min. To the reaction is added 164 mg of iodoethane. The reaction mixture is stirred at 0 °C 
for 2 h, then is quenched with 2 N hydrochloric acid (2 mL) and water (10 mL). The 
tetrahydrofuran is removed under reduced pressure and the aqueous layer is extracted with 
methylene chloride (5 X 30 mL). The combined organic layers are washed with water (10 mL), 
25 dried (sodium sulfate), concentrated and the residue is purified by gravity column 

chromatography (10 to 40 % ethyl acetate in hexane) to give 89 mg of the title product 
Physical characteristics are as follows: 

1H-NMR (CDCty 5 0.80, 0.93, 1.56, 2.06-2.21, 2.27, 4.23, 6.10, 7.14-7.49. 
FAB-MS [M] + = 300. 
30 EXAMPLES 15-25 

Following procedures analogous to those described above and using starting materials 
and reactants readily known and available to one of ordinary skill in organic synthesis, the 
following additional compounds of the present invention are prepared: 
EXAMPLE 15 4-Hydroxy-6-(tr^-4 , -memoxybe 
35 pyrone; also named as 3-(.alpha.-emylbenzyl)-4-hydroxy-6^methoxysryryl)- 

2H-Pyran-2-one 
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Physical characteristics are as follows: 

] H-NMR (CD3OD) 5 0.94, 227, 4.61, 5.97, 6.50, 6.62, 7.12-7.56. 
FAB-MS [Mf = 362. 
EXAMPLE 16 3-(.aipha.-ethylbenzyI)4-hydroxy-6^2^^^ 
5 Physical characteristics are as follows: 

Mass Spectral Data (EI mode) Found: 384.1736. 
EXAMPLE 17 3-(.alpha.^thylteiuyl)-4-hydroxy-6^^ 
Physical characteristics are as follows: 
Mass Spectral Data (El mode) Found: 412.2033. 
10 EXAMPLE 18 3-(.alpha.-ethylbenzyl>4-hydroxy-^ 
Physical characteristics are as follows: 

Mass Spectral Data (EI mode) Found: 384.1736. 
EXAMPLE 19 3-(.alpha.-ethylbenzyl)-4-hydroxy-6K 
Physical characteristics are as follows: 
15 Mass Spectral Data (El mode) Found: 4122041. 

EXAMPLE 20 3-(.alpha.<yclopropylbenzyl)^h 
Physical characteristics are as follows: 
Mass Spectral Data (EI mode) Found: 256.1116. 
EXAMPLE 21 3-(.alpha.-cyclopropylberizyl^ 
20 Physical characteristics are as follows: 

Mass Spectral Data (EI mode) Found: 360 (low resolution only). 
EXAMPLE 22 3-(.alpha.-cyciopropylbenzyl)-6-(l -ethyl propyl)-4-hydroxy-2H-Pyran-2-one 
Physical characteristics are as follows: 
Mass Spectral Data (EI mode) Found: 312.1725. 
25 EXAMPLE 23 3-(.alpha.-cyclopropylbenzyl)-6-(.alpha.-benzylphenethyl)-4-hydro 
one 

Physical characteristics are as follows: 

Mass Spectral Data (EI mode) Found: 4362035. 
EXAMPLE 24 3-(.alpha.-cyclopropy!benzyl)^hydroxy-6-phenethyl-2H-Pyran-2-one 
30 Physical characteristics are as follows: 

Mass Spectral Data (El mode) Found: 346.1568. 
EXAMPLE 25 3-(.alpha.-cyclopropylbenzyl)-Hl^ 

Physical characteristics are as follows: 

Mass Spectral Data (El mode) Found: 3402042. 
35 PREPARATION 12 Methyl 2-(a-ethylbenzyl)-acetoacetate (Formula 1-3) Refer to Chan I. 

To a stirred suspension of 216 mg of sodium hydride in 15 mL of dry tetrahydrofuran at 
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0 °C is added 0.86 mL of methylacctoacetate of formula I- 1. After 15 min. a solution of 1.9 g 
of a-ethyibenzyl bromide of formula 1-2 in 5 mL of tetrahydrofuran is added. The resulting 
reaction mixture is heated to 65 °C for 2 days. The cooled mixture is then partitioned between 
diethyl ether and IN aqueous hydrochloric acid. The aqueous phase is extracted with two more 
5 portions of diethyl ether. The combined organic phase is dried over magnesium sulfate, and 
then concentrated. The resulting residue is chromatographed on silica gel with 40-50% diethyl 
ether in hexane to give 0.53 g of diastereomeric title product. 
Physical characteristics are as follows: 

J H-NMR 5 7.4-7.1, 3.9-3.8, 3.76. 3.38, 3.3-3.2, 2.3, 1.89, 1.8-1J, 0.94-0.88, 0.77-0.67. 
10 PREPARATION 13 Methyl 2-(a-ethylbenzyl)-5-hydroxy-3-oxo-5-phenyl-heptanoate 
(Formula 1-5) Refer to Chart I. 
To a stirred suspension of 60 mg of sodium hydride in 5 mL of dry tetrahydrofuran at 

0 °C is added a solution of 0.53 g of methyl 2-(a-ethylbenzyl)-acetoacetate of Preparation 12 in 
5 mL of tetrahydrofuran. The resulting mixture is allowed to stir at room temperature for 1 hr, 

15 and then recooled to 0 °C. A solution of 1.55 mL of 1.6 M /i-buryllithium in hexane is then 
slowly added. After 15 min, 0.33 mL of propiophenone of formula 1-4 is added. After 30 min, 

1 mL of concentrated aqueous hydrochloric acid is added, and the resulting mixture partitioned 
between water and diethyl ether. The aqueous phase is extracted with two more portions of 
diethyl ether. The combined organic phase is dried over magnesium sulfate, and then 

20 concentrated. The resulting residue was chromatographed on silica gel with 5-15% ethyl acetate 
in hexane to give 0.48 g of diastereomeric title product 
Physical characteristics are as follows: 

*H-NMR consistent with mixture of tautomers and diastereomers of the title product; 
MS-EI: M+-29=368, fragments consistent with structure. 
25 EXAMPLE 26 6-Ethyl-3-(a-etfiyibenzy^^ (Formula 1-6) 

Refer to Chart 1. 

To a stirred solution of 149 mg of methyl 2-(a-ethylbenzyl>5-hydroxy-3-oxo-5-phenyl- 
heptanoate of Preparation 13 in 10 mL of tetrahydrofuran is added 40 mL of 0.1 N aqueous 
sodium hydroxide. After 4 hr, the reaction mixture is concentrated to remove tetrahydrofuran 

30 and the remaining aqueous phase is washed with two portions of diethyl ether. The aqueous 
phase is cooled to 0 °C, and then acidified with 2N aqueous hydrochloric acid. It is extracted 
with four portions of diethyl ether, and the combined organic phase dried over magnesium 
sulfate, and then concentrated. The residue is chromatographed on silica gel with 30% ethyl 
acetate in hexane to give 69 mg of tautomeric title product 

35 Physical characteristics are as follows: 

*H-NMR 8 7.3-7.1. 4.0-3.9, 3.6-3.3, 3.1-2.9, 2.2-1.6, 0.9-0.5; 
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MS-EI: 1^=336.1722 found. 
PREPARATION 14 Methyl 2-(3-phenylpropyl)-aceto acetate (Formula J- 3) Refer to Chart J. 

To a stirred suspension of 240 mg of sodium hydride in 20 mL of dry tetrahydrofuran at 
0 °C is added 0.9 mL of methylacetoacetate of formula J-l. After 30 min, a solution of 1.6 mL 
5 of l-bromo-3-phenylpropane of formula J-2 in 5 mL of tetrahydrofiiran is added. The resulting 
reaction mixture is heated to 65 °C overnight The cooled mixture is then partitioned between 
diethyl ether and IN aqueous hydrochloric acid. The aqueous phase is extracted with two more 
portions of diethyl ether. The combined organic phase is dried over magnesium sulfate, and 
then concentrated. The resulting residue is chromatographed on silica gel with 40% ethyl 
10 acetate in hexane to give 0.75 g of the title product 
Physical characteristics are as follows: 
*H-NMR 5 7.3-7.1, 3.72, 3.44, 2.61, 2.19, 1.92-1.85, 1.67-1.26. 
PREPARATION 15 Methyl 2-(3-riienylpropyI>5-ethyl-5-hydroxy-3-<}xo-heptanoate (Formula 
J-5) Refer to Chart J. 

15 To a stirred suspension of 84 mg of sodium hydride in 8 mL of dry tetrahydrofiiran at 

0 °C is added a solution of 0.75 g of methyl 2-(3-phenyipropyl)-acetoacetate of Preparation 14 
in 5 mL of tetrahydrofunm. The resulting mixture is allowed to stir at room temperature for 30 
min, and then recooled to 0 °C. A solution of 2.2 mL of 1.6 M n-butyUithium in hexane is then 
slowly added. After 15 min, 0.37 mL of 3-pentanone of formula J-4 is added. After 30 min, 1 

20 mL of concentrated aqueous hydrochloric acid is added, and the resulting mixture partitioned 
between water and diethyl ether. The aqueous phase is extracted with two more portions of 
diethyl ether. The combined organic phase is dried over magnesium sulfate, and then 
concentrated. The resulting residue is chromatographed on siUca gel with 10-25% ethyl acetate 
in hexane to give 0.435 g of the title product 

25 Physical characteristics are as follows: 

*H-NMR 8 7.3-7.1, 3.71, 3.5-3.4, 2.7-2.3, 1.9-1.8, 1.6-1.4, 0.86-0.81. 
EXAMPLE 27 6,6-ttethyl-3-(3-phenylpropyl)-te^ (Formula J-6) Refer to 

Chart J. 

To a stirred solution of 435 mg of methyl 2-(3-phenyipropyl)-5-emyl-5-hydroxy-3-ox()- 
30 heptanoate of Preparation 15 in 20 mL of tetrahydrofuran is added 100 mL of 0.125 N aqueous 
sodium hydroxide. After 4 hr, the reaction mixture is concentrated to remove tetrahydrofuran 
and the remaining aqueous phase is washed with three portions of diethyl ether. The aqueous 
phase is cooled to 0 °C, and then acidified with 2N aqueous hydrochloric acid. It is extracted 
with four portions of diethyl ether, and the combined organic phase dried over magnesium 
35 sulfate, and then concentrated. The residue is chromatographed on silica gel with 40% ethyl 
acetate in hexane to give 316 mg of tautomeric title product 
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Physical characteristics are as follows: 

*H-NMR 5 9.34, 7.3-7.1, 3.22. 2.7-2.3, 2.14, 2.05, 1.8-1.6, 0.97-0.85; 
MS-EI: 1^=288.1734 found. 
PREPARATION 16 GENERAL PROCEDURES FOR THE FOLLOWING PREPARATIONS 
5 AND EXAMPLES 

A. General Procedure for the Dianion Synthesis of 5,6-Dihydropyrones 
Methyl acetoacetate is dissolved in tetrahydrofuran (0.5 M) at 0 °C. Sodium hydride 

(1.1 equivalent, 60% dispersion in mineral oil) is added and the reaction is stirred 15 minutes at 
0 °C. Then n-butyl lithium (1.1 equivalents, 1.6 M solution in hexane) is added dropwise and 

10 the reaction is stirred 15 minutes at 0 °C. The ketone is dissolved in tetrahydrofuran, then 

added all at once to the reaction mixture. The reaction is stirred an additional hour, then poured 
into a saturated ammonium chloride solution. It is extracted with methylene chloride, dried over 
anhydrous sodium sulfate and evaporated in vacuo. The material obtained is dissolved in 
tetrahydrofuran (0.3 M) and a 0.1 N sodium hydroxide (1 eq.) solution is added. After stirring 

15 one hour, the mixture is extracted with ethyl acetate (1 X). The aqueous layer is adjusted to pH 
3 with hydrochloric acid, then extracted with ethyl acetate, dried over anhydrous sodium sulfate 
and evaporated to afford the desired pyrone product 

B. General Procedure for the Palladium Catalyzed Allylic Alleviation 
Pyrone or 5,6-dihydropyrone (1 eq.), memylKl-ptenyl-3-trimethylsilyI>2E- ' 

20 propenyl)carbonat£ (1.1 eq.), or other appropriately substituted carbonate, palladium acetate 
(0.05 equivalent) and triphenylphosphine (0.20 equivalents) are suspended in distilled toluene 
under a carefully flushed atmosphere of nitrogen. The reaction is heated to 70 °C for 1-2 hr. 
Then the reaction mixture is poured into water, extracted with ethyl acetate and purified by flash 
column chromatography on silica gel with ethyl acetate/hexane solvent mixture to afford the 

25 desired 3-subsotuted pyrones or 5,6-dihydropyrone. 

C. General Procedure for Protodesilylation 

The vinylsilane from B. (1 eq) and p-toluene sulfonic acid (0.5 eq) are refluxed in 
acetonitrile 1-2 hr. The reaction is poured into water, extracted with ethyl acetate, dried over 
anhydrous sodium sulfate, and evaporated in vacuo to provide the desilylated 3-substituted 
30 pyrone or 5,6-dihydropyrone product 

D. General Procedure for Catalytic Hydrogenation 

The olefinic 3-substitutcd products from C. above are dissolved in methanol, ethanol or 
a mixture of methanolAetrahydrofuran. 10% Palladium hydroxide or palladium on carbon is 
added and the mixture hydrogenated at 40 psi for 4-6 hr. Fltration, evaporation and either flash 
35 column chromatography or crystallization give the desired product. 

EXAMPLE 28 Dimethyl 3-[(4-hydroxy-2-oxo-6^phenyl-2H-l-pyran-3-yl)(4-nitrophenyl)methyl] 
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-1,3-propandioate 

4-Hydroxy-6-phenyl-2H-pyran-2-one (0.5 g), dimethyl (4-nitrobenzylidene) malonate 
(0.70 g) and cesium carbonate (0.86 g) are suspended in 7 mL of tetrahydrofuran and refluxed 
for 2 h. Then the reaction is cooled to room temperature, diluted with water and extracted with 
5 methylene chloride. The organic layer is washed with brine, dried over anhydrous sodium 
sulfate and concentrated in vacuo. Purification by flash column chromatography (5% ethyl 
acetate/methyiene chloride) affords 0.16 g of the desired title product as a mixture of 
diastereomers. (Some of the product may be lost in the aqueous layers, because they are not 
neutralized.) 

10 Physical characteristics mixture of diastereomers are as follows: 

*H NMR(300 MHz, CD3OD): 5 8.10, 7.63, 7.36, 5.31, 4.99, 3.69, 3.53, 2.86, 2.70. 
HRMS Found: 456.1296. 
EXAMPLE 29 Dimethyl H(4-hydroxy-2-oxo-6-phenyl-2H-l-pyr^^ 
-1.3-propandioate 

15 Dimethyl (3-rutrobenzyIidene)malonate (2.54 g), 1.83 g of 4-hydroxy-6-phenyI-2H- 

pyran-2-one, and cesium carbonate (3.44 g) are suspended in 24 mL of tetrahydrofuran and 
refluxed for 3 h. After cooling to room temperature, the reaction is poured into 2 N 
hydrochloric acid and extracted with ethyl acetate. The organic layers are washed with brine, 
dried over anhydrous sodium sulfate and concentrated in vacuo. Purification by flash column 
20 chromatography (5% methanol/chloroform) affords 4.16 g of the title product as a mixture of 
diastereomers (foam). 

Physical characteristics are as follows: 
IR(nujol): 3541-3035(br), 1754, 1738. 1703. 1646, 1529 cm -1 . 
l H NMR(300 MHz, CDG3): 8 8.11, 7.84, 7.63, 7.21-7.02, 5.11, 5.01, 4.87-4.74, 3.54, 
25 3.54, 3.39, 3.37, 2.74-2J3. 

HRMS Found: 456.1296. 
PREPARATION 37 Methyl-(l-phenyl-3-trimethylsilyl-2E-propenyl) carbonate (Formula K- 
2(c)) Refer to Chart K. 
r-Butyllithium (1 16.4 mL, 1.7 M in pentane) is added to 188.4 mL of dried 
30 tetrahydrofuran under nitrogen and cooled to -78 °C. (2-Bromovinyl)trimethyIsilane (15.18 mL) 
is added dropwise over 10 minutes. The reaction is stirred for 15 min at -78 °C, then 10.00 g 
of benzaldehyde is added via syringe. The reaction is stirred at -78 °C for 45 min. The 
reaction is quenched with freshly distilled methyl chloroformate (7.64 mL). The mixture is 
allowed to warm up to room temperature and the stirring is continued for 2 h at which time it is 
35 poured into water and extracted with ethyl acetate, washed with brine, dried over anhydrous 
sodium sulfate and concentrated in vacuo. Purification by flash column chromatography (19fe, 
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then 2% ethyl acetate:hexane) provides 21.5 g of an oil. 
Physical characteristics are as follows: 

] H NMR (300MHz. CDC1 3 ): 8 7.33-7.18, 6.10, 5.99, 5.90, 3.71, 0.03. 
HRMS Found: 264.1189. 
5 PREPARATION 18 Methyl [l^^-benzyloxyphenyO^-trimethylsilyl^-propenyl] carbonate 
(Formula K-2(a) and K-2(b)) Refer to Chart K. 
The title product is obtained by following the one-step procedure used for the synthesis 
of methyl (1 -phenyl- 3-trimethy!silyl-2E-propenyl) carbonate of Preparation 17 but substituting 3- 
benzyloxybenzaldehyde (6.58 g) for benzaldehyde. 
10 Purification by flash column chromatography (5% ethyl acetate:hexane) provides 8.18 g 

of oil. 

Physical characteristics are as follows: 

*H NMR (300 MHz, CDCI3): 8 7.39-7.12, 6.92-6.85, 6.06, 5.96, 5.91, Hz 5.00, 3.71, 

0.01. 

15 MS m/e (rel %): 370(85), 279(13), 204(63), 203(69), 189(80), 91(100), 73(37). 

PREPARATION 19 5,6-I^ydro^hydroxy-6-phenyi-6-pro^ (Formula K- 

1(a)) Refer to Chart K. 
Methylacetoacetate (8.0 g) is dissolved in 60 ml tetrahydrofuran and chilled to 0 °C. 
Sodium hydride (3.03 g of 60% dispersion in mineral oil) is added and the mixture is stirred for 
20 15 minutes at 0 °C. n-Buty lithium (47.4 mi of 1.6 M in hexanes) is added dropwise. After 15 
minutes, 1 1.5 ml of butyrophenone in 5 ml tetrahydrofuran is added at once. The reaction is 
stirred one hour at 0 °C, then poured into saturated ammonium sulfate solution and extracted 
with methylene chloride. The extract is dried over anhydrous sodium sulfate and evaporated in 
vacuo to an oil. The oil is dissolved in 180 ml tetrahydrofuran and 680 ml 0.1 N sodium 
25 hydroxide solution is added. After 2 hr of stirring at room temperature, the mixture is extracted 
with ethyl acetate (1 X). The aqueous layer is adjusted to pH 3 with hydrochloric acid, then 
extracted with chloroform/methanol. The extract is dried over sodium sulfate and evaporated to 
give 12.54 g of white solid. 

Physical characteristics are as follows: 
30 Mp 130-132 °C 

l E NMR (300 MHz, CDCI3): 8 7.40-7.25, 3.35, 3.23, 2.91, 2.88, 1.95, 1.33-1.25, 0.87. 
IR (mineral oil mull): 1663, 1635, 1592, 1582, 1450 1342, 1332. 1319, 1285, 1263, 
1244. cm" 1 . 

MS m/e (rel %): 232(2), 189(50), 149(11), 147(11), 105(100). 
35 PREPARATION 20 5,6-Dmydro^hydroxy-6-phOTyl-^ 

trimethylsilyl-2E-propenyl]-2H-pyran-2-one (Formula K-3(a)) Refer to 
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K. 

y-6-phenyi-6-propyl-2H-pyran-2-one of Preparation 19 and starting 
;)-3-trimethyisilyl-2E-propenyi] carbonate of Preparation 18 (3.50 
lisiilied toluene. Palladium acetate (96 mg) and triphenylphosphine 
;k is topped with a condenser, carefully flushed with nitrogen and 
s. The mixture is poured into water, extracted with ethyl acetate, 

evaporated. Rash column chromatography on a silica gel column 
z affords 2.97 g of the title product as a mixture of diastereomers. 

s are as follows: 

omplicated by presence of diastereomers: 

CDC1 3 ): 5 7.48-7.34, 6,92, 6.85-5.18, 5.11-4.87, 3.25-2.92, 1.98, 

I 

CDCI3): 5 164.7, 159.2, 158.6, 146.3, 142.8, 142.4, 142.2, 136 J, 

18.4, 128.3, 127.8, 127.7, 127 J, 127.3, 124.8, 124.7, 120.2, 119.7, 

1.8, 69.7, 69.5, 46.0, 45.2, 45.0, 37.1, 36.7, 16.5, 13.8, -1.5. 

i (4), 508 (3), 393 (7), 261 (6), 205 (6), 131 (6), 91 (100). 

ihydro-4-hydroxy-6-rA^ 

nyI]-2H-pyran-2-one 

;y-6-phenyI-6-pror#l-3-[H3^^ 

Preparation 20 (2.95 g) is desilylated using the general procedure 
1 2 .53 g of the desired title product 
cs are as follows: 

CDCI3): 5 7.34-7.15, 6.90-6.40, 6.35-5.80, 5.28-4.22, 3.10-2.78, 

MR complicated by presence of diastereomers.) 

1144. 

*-hydroxy-6-phenyl-6-propyl-3-[l^ 

^y-6-phenyl-6-propyl-3-[H3-berixyloxyptenyI)-2-propenyl]-2H- 
ararJon 21 is hydrogenated using the general procedure of 
: 1.88 g of the crude product Flash column chromatography on 
methylene chloride affords U9 g of white solid (mixture of 
>ive crystallizations from acetonitrile yield 450 mg of one 

ics of the cyrstalline diastereomer are as follows: 

, CD3OD): 6 7.40, 7.00, 6.81, 6.62, 3.87, 3.16, 2.25-1.90, 1.51- 
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1.37, 1.30-1.15, 0.95,0.73. 

Analysis Found: C, 74.94; H, 7.38; N, 0.10. 

MS m/e (rel %): 366(43), 348(7)> 192(34), 175(78), 146(89), 118(100). 

IR (mineral oil mull): 1645, 1616, 1599, 1588. 1495, 1448, 1321, 1252, 1225, 1160 

5 cm" 1 . 

PREPARATION 22 5,6-Dihydro^hydroxy-6^yclohexyl-6-phenyl-2H-pyran-2-one (Formula 
K-l(b)) Refer to Chart K. 
Cyclohexylphenyi ketone (14.92 g) is converted to the title product using the general 
procedure for synthesis of 5,6-dihydropyrones of Preparation 16, A. to yield 15.34 g of a white 
10 solid of the title product. 

Physical characteristics are as follows: 
Mp 168-170 °C. 

*H NMR (300 MHz, CD 3 OD): 5 7.48, 3.19, 2.05-1.75, 1.45-1.05. 
13 C NMR (75 MHz, d 6 -DMSO): 5 172.0, 166.4, 141.8, 127.9, 127.2, 125.5, 91.2, 85.1. 
15 47.7, 33.5, 26.7, 26.5. 25.8. 

MS m/e (rel %): 272(1), 189(62), 160(5), 147(12), 131(5), 105(100). 
IR (mineral oil mull): 1675, 1629, 1598, 1474, 1447, 1349, 1297, 1280, 1265, 1255, 
1240, 1215 cm' 1 . 

PREPARATION 23 5,6-Dihydro-4-hydroxy-teydote^ 
20 3-triraethyisilyl-2E-prorjenyl]-2H-pyran-2-one (Formula K-3(b)) Refer to 

Chart K. 

5,6-DihydrcH^hydroxy-6^ycIohexyl-6-r>henyU2H-pyran-2-on« (2.48 g) of Preparation 
22 is reacted with methyl [l-(3-beiizyloxyphenyl>3-trimemylsilyl-2E-propenyl] carbonate of 
Preparation 18 following the general palladium catalyzed alkylanon procedure of Preparation 16, 
25 B. Flash column chromatography on silica gel with 25% ethyl acetate:hexane affords 2.63 g of 
the title product as an amorphous solid (mixture of diastereomers). 

Physical characteristics are as follows: 

Mp 89-91 °C. 

l H NMR (300 MHz, CDCI3): 5 7.50-7.35, 7.00-6.88, 6.50-5.69, 5.13^.83, 3.31-2.89, 
30 2.00-1.65, 1.42-0.90, 0.13 and 0.00. ( ! H NMR complicated by presence of diastereomers.) 

MS m/e (rel %): 566(5), 483(11), 393(5), 261(4), 213(8), 171(17), 129(7), 105(14), 
91(100). 

PREPARATION 24 5,6^Dihydro^hydroxy-6^ 
2E-propenyl]-2H-pyran-2-one 
35 5 ,6-Dihydrc^4-hydroxy-6-<:yclohexyl-6-phenyl-3-[ l-(3-benzyloxyphenyl)-3-trimethylsilyl- 

2E-propenyI]-2H-pyran-2-one of Preparation 23 (2.62 g) is desUyiated using the general 
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procedure of Preparation 16, C. to provide 2.26 g of product. 
Physical characteristics are as follows: 
Mp 163-165 °C. 

*H NMR complicated by presence of diastereomers. 
5 *H NMR (300 MHz, CDC! 3 ): 5 7.36-7.17, 6.84-6.78, 6.42-5.21, 4.98-4.77, 4.05-3.98, 

3.15-2.75, 1.82-1.50, 1.19-0.78. 

MS m/e (rel %): 494(5), 411(35), 291(10), 270(4), 224(5), 213(7), 171(15). 105(36), 
91(100). 

EXAMPLE 3 1 5,6-Dihydro^hydroxy-6-cycloheayL^ 
10 2H-pyran-2-one 

5,6-Dihydn>-4-hydroxy-6-cyclohex 
2H-pyran-2-one (2.22 g) of Preparation 24 is hydrogenated using the general procedure of 
Preparation 16, D. Flash column chromatography on silica gel with 25-50% ethyl 
acetate:hexane yields 0.97 g of the title product as a foamy solid and a mixture of diastereomers. 
15 Physical characteristics are as follows: 

IR (mineral oil mull): 1645, 1616. 1599. 1588, 1448. 1334, 1260, 1255, 1235, 
1160 cm" 1 . 

l H NMR (300 MHz, (%-DMSO): 5 9.01, 8.99. 7.32-7.20, 6.90-6.32, 3.83-3.45, 3.15- 
2.98, 1.95-1.50, 1.18-0.69, 0209 and 0.20. 
20 HRMS Found: 406.2144. 

Anal. Found: C, 75.36; H, 7.58; N, 0.10. 
PREPARATION 25 5,6-Dihydro-4-hydroxy-6-phenyl-6-pro^ 
2E-propenyl)-2H-pyran-2-one 
5,6-Dihydro-^hydroxy-6-phenyl-6-propyl-2H-pyran-2-one (2.50 g) of Preparation 19 is 
25 treated with methyl (l-phenyl-3-trimethylsilyl-2E-propenyl) carbonate of Preparation 17, using 
the general procedure for palladium catalyzed alkylation of Preparation 16, B. to afford 6.50 g 
of crude product Purification by flash column chromatography on silica gel (25% ethyl 
acetate:hexane) affords 2.68 g of the title product as a mixture of diastereomers. 
Physical characteristics are as follows: 
30 *H NMR (300 MHz, CDCI3): 5 7.44-7.05, 6.74-5.62, 5.10-5.03, 3.18-2.93, 2.05-1.90, 

1.52-1.20, 0.91 and 0.89, 0.10 and 0.00. (*H NMR complicated by the presence of 
diastereomers.) 

MS m/e (rel %): 420(6), 402(9), 377(22), 303(14), 287(25), 274(12), 230(13), 184(34). 
173(55), 73(100). 
35 EXAMPLE 32 5,6-Dihydro-4-hytoxy-6-phenyl-6-propyl-3^ 
A) 5,6-Dihydro^hydroxy-6-phenyl-6-propyl-3^ 



PCT/US93/10645 



-81- 

m-2-one (2.65 g) of Preparation 25 is desilylated using the general procedure 
C. to provide 2.21 g of the desired product, which is carried on to the next 
ny further purification, 
haracteristics are as follows: 

«1 %): 348(18). 330(19), 305(37), 287(29), 277(17), 230(17), 184(28), 
131(49), 117(100). 

o-Dihydro-4-hydroxy-6-phenyl-6-propyl-3-( 1 -phenyl-2E-propenyl)-2H-pyran-2- 
1 g) is hydrogenated using the general procedure of Preparation 16, D. The 
ized from acetonitrile to give 947 mg of the desired title product. NMR 
diastereomer had crystallized from the diastereomeric mixture, 
haracteristics of one diastereomer is as follows: 
98 °C. 

(300 MHz, d 6 -DMSO): 5 7.35-7.23, 7.12-6.98, 3.72-3.68, 3.07, 2.05-1.65, 
90, 0.77, 0 JO. 

rti %): 350(5), 332(4), 306(42), 277(29), 173(91), 159(47), 146(52). 
al oil mull): 1642, 1603, 1595, 1575, 1448, 1329, 1317, 1276 cm" 1 . 
Found: C, 78.50; H, 7.61. 

26 4-Hydroxy-l-oxaspiro[5 JJundec-3-en-2-one (Formula K-l(c)) Refer to 
Chart K. 

anone (3.89 g) is converted to the title product using the general procedure for 
of or 5 ,6-dihy dropy ran-2-ones of Preparation 16, A. Crystallization from 
ether provides the desired title product (3.26 g). 

characteristics are as follows: 

;20°C 

(300 MHz, CDC1 3 ): 5 3.41, 2.67, 1.89-1.72, 1.60-1.32. 
* (75 MHz, CDQ 3 ): 5 200.7, 167.3, 80.4, 49.4, 44.4, 36.8, 24.5. 21.4. 
(rel %): 182(41), 139(28), 126(86), 111(11). 98(44), 84(100). 
ral oil mull): 1653, 1615, 1581, 1351, 1325, 1285, 1265, 1256, 1223, 1014 

Found: C, 66.24; H, 7.88, N, 0.17. 

27 4-Hydroxy-l-oxa-8-[l-phenyl-3-trimethylsilyl-2E- 
propenyl]spiro[5^]undec-3-en-2-one (Formula K-3(c)) Refer to Chart K. 

xy-l-oxaspiro[5J]undec-3-eri-2-one (1.06 g) is reacted with methyl (l-phenyl-3- 
,-propenyl) carbonate of Preparation 17, using the general procedure for 
zed alleviation of Preparation 16, B. to afford 2.75 g of the crude tide product, 
iromatography on silica gel with 5% methanol :toluene. followed by similar 
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chromatography with 20% ethyl acetate :hexane, provides 1.26 g of the desired title product. 
Physical characteristics are as follows: 

*H NMR (300 MHz, CDC1 3 ): 8 7.30-7.13, 6.52, 6.43, 5.65, 5.00, 2.45, 1.99-1.82, 1.79- 
1.20, 0.00. 

5 MS m/e (id %): 370(6), 352(15), 280(23), 247(19), 231(18), 198(17), 184(14), 173(21), 

157(25), 73(100). 

IR (mineral oil mull): 1641. 1612, 1602, 1450, 1303, 1287, 1261. 1247 cm" 1 . 
PREPARATION 28 4-hydroxy- 1 -oxa-3-( l-phenyl-2-propeny l)spiro-[5 ,5]-undec-3-en-2-one 

4-Hydroxy- 1 -oxa-8-[ l-phenyi-3-tnmemylsilyl-2E-propenyl]spro^ 
10 (3.25 g) of Preparation 27 is desilylated using the general procedure. Flash column 

chromatography on silica gel with 25% ethyl acetate:hexane provides 660 mg of a foamy solid. 

Physical characteristics are as follows: 

HRMS Found: 298.1567. 

IR (mineral oil mull): 1631, 1493, 1449, 1431, 1338, 1331, 1316, 1304, 1286, 1268, 
15 1244, 1232 cm" 1 . 

EXAMPLE 33 4-Hydroxy- 1 -oxa-3-( 1 -phenylpropyOspiro- [ 5 ,5 ]-undec-3-en-2-one, sodium salt 
4-hydroxy-l-oxa-3-(l-phenyI-2-propenyl)spiro-[5 T 5]-undec-3-en-2-one (0.63 g) of 

Preparation 28 is hydrogenated using the general procedure to provide 640 mg of product as an 

oil. The oil is dissolved in methanol and 0.487 ml of sodium methoxide (25% wt in methanol) 
20 is added. The mixture is evaporated in vacuo and crystallized from acetonitrile to afford 375 

mg of the tide product 

Physical characteristics are as follows: 
Mp 201-204 °C. 

*H NMR (300 MHz, CD3OD): 5 7.55, 7.30, 7.16, 4.23, 2.52, 2.46-2.35, 2.23-2.02, 
25 1.96-1.83, 1.78-1.50, 1.08. 

l3 C NMR (75 MHz, CD3OD): 8 183.5, 172.8, 149.0. 129.1, 128.0, 125.2, 99.1, 77.7, 
45.6, 42.5, 87.2, 37.0, 26.7, 26.2, 22.9, 13.5. 
FAB MS [m+H]* at m/z 323. 

IR (mineral oil mull): 1629, 1515, 1450, 1421, 1409, 1365, 1341, 1310 cm' 1 . 
30 Analysis Found: C, 68.60; H, 7.25. 

EXAMPLE 34 Dmydro^methyl-6-phenyl-3-(l -phenyl 
Physical characteristics are as follows: 
Mp 147-149 °C. 
EXAMPLE 35 Dihydro-3-(l-(3-hydroxyphen 
35 dione 

Physical characteristics of mixture of diastereomers are as follows: 



WO 94/11361 



PCT/US93/ 10645 



-83-' 

MS ra/e (relative intensity): 366(100), 192 (34), 175 (78), 146 (89). 
PREPARATION 29 4-Hydroxy-6-phenethyl-2H-pyran-2-one (Formula M-2) Refer to Chart 
M. 

To a flame-dried flask containing a stirred solution of 0.90 mL of diisopropylamine in 6 
5 mL of anhydrous tetrahydrofuran at -78°C under an argon atmosphere is added 4.0 mL of a 1.6 
M solution of n-butyllithium in hexane. The resulting solution is allowed to warm to 0°C for 
20 min, and is then treated via cannula with a solution of 378 mg of commercially available 4- 
hydroxy-6-methyl-2-pyrone of formula M-l in 15 mL of tetrahydrofuran. The resulting red, 
thick slurry is slowly treated with 6.0 mL of distilled hexamethylphosphoramide and allowed to 

10 stir for 30 min. The red, cloudy solution is then treated with 0.36 mL of benzyl bromide. The 
reaction quickly becomes a deep orange solution and is allowed to stir at 0°C for an additional 
60 min. The mixture is quenched with excess 1 N aqueous hydrochloric acid and the resulting 
yellow, biphasic mixture is concentrated to remove the tetrahydrofuran. The resulting mixture is 
partitioned between dichloromethane and water and the acidic aqueous phase is further extracted 

15 with additional portions of dichloromethane. The combined organic phases is dried over 
magnesium sulfate and then concentrated under reduced pressure. The resulting material is 
diluted with a large volume of diethyl ether and washed with dilute aqueous hydrochloric acid. 
The ethereal phase is washed with two additional portions of hydrochloric acid, once with brine, 
dried over magnesium sulfate, and finally concentrated under reduced pressure. The residue is 

20 flash column chromatographed on silica gel 60 (230-400 mesh) eluting with 1% acetic acid and 
20% to 40% ethyl acetate in dichloromethane to give 440 mg of the title compouund as a tan 
solid. 

Physical characteristics are as follows: 
l H NMR 8 2.7, 3.0, 5.46, 5.84, 7.1-7.3. 
25 TLC R f 0.38 (1% acetic acid and 25% ethyl acetate in dichloromethane.) 

Mp 137-138 °C. 

PREPARATION 30 6-(a-euiyl-phenethyl)-4-hydroxy-2H-pyrari-2-one (Formula M-3) Refer 
to Chart M. 

To a cold (-78°Q stirred solution of 0.29 ml of diisopropylamine in 4 ml of dry 
30 tetrahydrofuran, under argon, is added 1.2 ml of a 1.6 M solution of n-butyllithium in hexane. 
The solution is warmed to 0°C, kept at that temperature for ten minutes, then cooled to -30°C. 
Into this solution is cannulated a solution of 189 mg of compound of Preparation 29 in 4 ml of 
tetrahydrofuran. The resulting heterogeneous mixture is warmed to 0°, and sufficient 
hexamethylphosphoramide (ca 1 ml) is added to render the mixture mostly homogeneous. After 
35 the mixture is stirred for 30 minutes at 0°C, 77 uL of ethyl iodide is added dropwise. After 
another 90 minutes, the reaction is quenched with excess IN hydrochloric acid, and 
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tetrahydroiuran is removed under reduced pressure. The residue is extracted with three* portions 
of ethyl acetate, and the combined organic extract washed with dilute hydrochloric acid, dried 
(magnesium sulfate), and concentrated under reduced pressure. The residue is flash 
chromatography on silica gel 60 (230-400 mesh) using 1% acetic acid and 25% ethyl acetate in 
5 dichloromethane to provide 182 mg of the title compound. 

Physical characteristics are as follows: 

l H NMR 5 0.85, 1.6, 2.6, 2.9, 5 .59, 5.86, 7.0-7.3. 

FAB MS [m+H]=245.1185. 

TLC Rf 0.33 (1% acetic acid and 25% ethyl acetate in dichloromethane.) 
10 EXAMPLE 36 3-(a-Cyclopropyl-m«a-(benzyloxycart^^ 

4-hydroxy-2H-pyran-2-one (Formula M-4) Refer to Chart M. 
A mixture of 181 mg of the title compound of Preparation 30, 220 mg of the title 
compound of Preparation 37 (vide infra), 28 mg of p-toluenesulfonic acid monohydrate, and 600. 
mg of 3A molecular sieves in 2 ml of benzene is refluxed under argon for 21 hours, then cooled 
15 and filtered through Celite. The filtrate is concentrated under reduced pressure, and the residue 
flash chromatographed on silica gel 60 (230-400 mesh) using 50-100% ethyl acetate in hexane 
to provide 250 mg of a mixture of materials. This is re-subjected to silica gel chromatography, 
using 5-20% ethyl acetate in dichloromethane, to afford 154 mg (40%) of the title compound. 
Physical characteristics are as follows: 
20 l H NMR 5 0.26, 0.48, 0.67, 0.81, 1.6, 1.8, 2.5, 2.7, 2.9, 3.48, 5.14, 5.86, 6.81, 7.0-7.5, 

9.46. 

EI HRMS m/z=523.2350. 

TLC R f 0.27 (5% ethyl acetate in dichloromethane.) 
PREPARATION 3 1 3-<a-Cyclopropyl-meto-ammoten^ 
25 2H-pyran-2-one (Formula M-5) Refer to Chart M. 

A mixture of 146 mg of the title compound of Example 36 and 50 mg of 5% palladium 
on carbon in 2 ml of methanol is shaken under 40 psi of hydrogen for two hours, then filtered 
through Celite. The filtrate is concentrated under reduced pressure to give 105 mg (96%) of the 
title compound. 
30 Physical characteristics are as follows: 

l H NMR 5 0.25, 0.5, 0.65, 0.81, 1.6, 2.5, 2.7, 2.9, 3.4, 5.79, 6.5, 6.8-7.3. 
TLC Rf 0.38 (30% ethyl acetate in dichloromethane). 
EXAMPLE 37 N-(3<Cyclopropyl-[6-(l-emyl-r^ 

metiiyl)-phenyl)-3-(/e^butyloxycarbonylamino)-propionamide (Formula M-6) 
35 Refer to Chart M. 

To a stirred solution of 50 mg of the title compound of Preparation 31 and 29 mg of 
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rm-butyioxycaibonyl-P-alanine in OS ml of dichloromethane is added 22 uL of 
diisopropylcarbodiimide. The solution is stirred for 1 8 hours, then flash chromatographed on 
silica gel 60 (230-400 mesh) using 5-10% methanol and 30% ethyl acetate in dichloromethane. 
Obtained is 71 mg of product contaminated by byproducts of the coupling reaction. The 
material is re-chromatographed on silica using 30-70% ethyl acetate in dichloromethane to 
afford 34 mg (47%) of the title compound as a white solid. 
Physical characteristics are as follows: 

l H NMR 8 0.2, 0.5. 0.6, 0.81, 1.41, 1.6, 1.8. 2.4, 2.8, 2.9, 3.3, 3.4, 5.4, 5.8, 7.0-7.3, 7.5. 

FAB HRMS [m+H]=561.2995. 

TLC Rf 0.17 (30% ethyl acetate in dichloromethane.) 
PREPARATION 32 6-(a-Cyclopropyimemyl-cyclopropylemyl)-4-hya^xy-2H-pym-2-one 
(Formula N-2) Refer to Chart N. 

To a cold (-78°Q stirred solution of U ml of diisopropylamine in 9 ml of dry 
tetrahydrofuran, under argon, is added 6.2 ml of a 1.6 M solution of n-butyllithium in hexane. 
The solution is warmed to 0°C and into it is cannulated a solution of 378 mg of commercially 
available 4-hydroxy-6-methyl-2-pyrone of formula N-l in 8 ml of hexamethylphosphoramide. 
After 30 minutes at 0°C, 0.32 ml of bromomethyicyclopropane is added; after another ten 
minutes, a second portion of the same amount is added. The reaction is stirred and allowed to 
warm to room temperature overnight, then is partitioned between ethyl acetate and excess dilute 
hydrochloric acid. The organic phase is washed with brine, dried over magnesium sulfate, and 
concentrated under reduced pressure. The residue is flash chromatographed on silica gel 60 
(230-400 mesh) using 1% acetic acid and 25% ethyl acetate in dichloromethane to provide 371 
mg of the title compound, along with 206 mg of monoalkylated material. 

Physical characteristics are as follows. 

l H NMR 5 0.0, 0.4, 0.6, 1J, 1.6, 2.2, 5.6, 6.1, 7.2-7.3, 11-5. 

EI MS m/z=234. 

TLC Kf 0.29 (1% acetic acid and 25% ethyl acetate in dichloromethane.) 
EXAMPLE 38 3-(a-tyclopropyl-me*a-(/er/-bu^ 

cyclorjropylmemyl-cyclopropyleu^yl)-4-hycbT)xy-2H-pyran-2-one (Formula N-3) 

Refer to Chart N. 

A mixture of 367 mg of the title compound of Preparation 32. 470 mg of the title 
compound of Preparation 37 (vide infra), 60 mg of p-toluenesulfonic acid monohydrate, and 1 g 
of 3 A sieves in 5 ml of benzene is heated with stirring overnight under argon. The mixture is 
diluted with dichloromethane and ether and filtered through a pad of sodium sulfate. After the 
solvent is removed under reduced pressure, the residue is flash chromatographed on silica gel 60 
(230400 mesh) using 5-20% ethyl acetate in dichloromethane to afford 399 mg of the tide 
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compound. 

Physical characteristics are as follows: 
l H NMR 8 -.06, 0.3, 0.5, 1.4, 1.5, 2.5, 3.5. 5.1, 7.2-7.4. 
EI HRMS m/z=5l3.2513. 
5 TLC R f 0.28 (5% ethyl acetate in dichloromethane.) 

PREPARATION 33 3-(a-(^clopropyl-mem-aminobeii2y1)-6-(a-cyclopropyiinethyl- 

cyclopropyiethyl)^hydroxy-2H-pyran-2-one (Formula N-4) Refer to 
Chart N. 

A mixture of 391 mg of the title compound of Example 38 and 100 mg of 5% 
10 palladium on carbon in 10 ml of methanol is shaken overnight under 40 psi of hydrogen. The 
mixture is then filtered through Celite. and the filtrate is concentrated under reduced pressure to 
provide 280 mg of the title compound. 

Physical characteristics are as follows: 
l H NMR 5 0.0, 0.2-0.7, 1.4, 1.6, 1.8, 2.6, 6.8, 7.2-7.4. 
15 TLC R f 0.38 (30% ethyl acetate in dichloromethane.) • 

EXAMPLE 39 N-(3-(Cyclopropyl-[6-(2-<7ClopropyM 

oxo-2H-pyran-3-yl]-metoyl)-phen^ (Formula N-5) 

Refer to Chart N. 

A stirred solution of 50 mg of the title compound of Preparation 33 and 27 mg of 3-(l- 
20 indoiyl>propionic acid in 1 ml of dichloromethane and 0.1 ml of dimethylforamide is cooled to 
0°C, and to this is added 23 uL of ansopropylcarbodiimide. The solution is allowed to warm 
slowly overnight, and the following day solvent is removed under reduced pressure. The residue 
is flash chromatographed on silica gel 60 (23CM00 mesh) using CW% methanol and 20% ethyl 
acetate in dichloromethane to afford 24 mg of the title compound as a white solid. 
25 Physical characteristics are as follows: 

! H NMR 5 -0.06. 0.2-0.7, 1.4, 1.5, 2.6, 3.5, 4.4, 6.06, 6.41, 7.0-7.7, 7.80. 
TLC Rf 0.41 (20% ethyl acetate in dichloromethane.) 
PREPARATION 34 Cyciopropyl mera-nitrophenyl ketone (Formula 0-2) Refer to Chart O. 

A 250 ml three necked flask fitted with thermometer and addition funnel is charged with 
30 130 ml of ruining 90% nitric acid. This is cooled to -10°C in a -40°C acetone bath, and into 
the stirred liquid is added dropwise 21 ml of commercially available cyciopropyl phenyl ketone 
of formula 0-1. The rate of addition is regulated to maintain the reaction temperature at about 
-10°C. The completed clear yellow solution is stirred for another 10 minutes at -10°C, then 
poured into 1 L of crushed ice. The precipitated gummy yellow solid is extracted with 700 ml 
35 of toluene, and the extract is washed twice with 5% sodium hydroxide solution and once with 
brine, and dried over magnesium sulfate. After the solvent was removed under reduced 



WO 94/11361 



PCI7US93/ 10645 



-87- 

pressure, the residue was recrystallized from methanol at -25°C to give 14.6 g of the tiile 
compound as dense, paJe yellow prisms. The mother liquor contained substantial amounts of 
the ortho isomer. 

Physical characteristics are as follows: 
5 *H NMR 5 14 1.3, 2.7, 7.70, 8.3, 8.4, 8.85. 

IR 1664, 1529, 1352, 1225, 1082, 1017, 852, 689 cm" 1 . 

Anal. Found: C, 62.89; H, 4.73; N, 7.32. 

EI MS m/z 191. 

TLC Rf 0.32 (25% ethyl acetate in hexane.) 
10 PREPARATION 35 meta- Aminophenyl cyclopropyl ketone (Formula 0-3) Refer to Chart 0. 

A solution of 5.76 g of the title compound of Preparation 34 is prepared with the aid of 
heat in 100 ml of methanol. To this is added 450 mg of 5% platinum on carbon catalyst, and 
the mixture is stirred vigorously under 1 atmosphere of hydrogen. After 5 hours, the mixture is 
filtered through a pad of Celite and the filtrate concentrated under reduced pressure to afford 
15 4.89 g of the title compound as a greenish oil. 

Physical characteristics are as follows: 
l H NMR 6 1.0, 14 2.6, 3.9, 6.8, 7.2, 7.4. 
TLC Rf 0.50 (80% ethyl acetate in hexane.) 
PREPARATION 36 meM-Benzyloxycarix)nylaminophenyl cyclopropyl ketone (Formula 0-4) 
20 Refer to Oiart O. 

To a cold (0°Q, stirred solution of 4.89 g of the title compound of Preparation 35 and 
6.3 ml of misopropylemylaniine in 90 ml of dichloromethane is added dropwise 4.7 ml of 
benzyl chioroformate, and the completed solution is allowed to warm to room temperature. 
After 4 hours, the mixture is washed with dilute hydrochloric acid, and the aqueous phase 
25 extracted with two additional portions of dichloromethane. The combined organic phase is dried 
over magnesium sulfate and concentrated under reduced pressure to a yellow solid. This is 
triturated with two 30 ml portions of hexane, these being discarded, and the remaining solid is 
dried under vacuum to afford 8.74 g of the title compound. 
Physical characteristics are as follows: 
30 TLC Rf 0.45 (5% ethyl acetate in dichloromethane.) 

PREPARATION 37 /new-Berayloxycarbonylaminophenyl cyclopropyl carbinol (Formula 0- 
5) Refer to Chart O. 

To a stirred solution of 8.74 g of compound 0-4 in 100 ml of tetrahydrofuran and 100 
ml of ethanol is added, in portions, 4.5 g of sodium borohydride. After 3 hours at room 
35 temperature, the mixture is cooled in ice for the addition of 100 ml of IN hydrochloric acid. 
The mixture is thrice extracted with dichloromethane, and the combined extract dried over 
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magnesium sulfate. Solvent is removed under reduced pressure, and the residue flash 
chromatographed on silica gel 60 (230-400 mesh) using 40% ethyl acetate in hexane to provide 
8.48 g of the title compound as a white crystalline solid. This is optionally recrystallized from 
ethyl acetate-hexane. 
5 Physical characteristics are as follows: 

l H NMR 5 0.3-0.6, 1.1, 2.35, 3.92, 5.17. 7.1. 7.2-7.4. 

1R 1693, 1599, 1559, 1449, 1235, 1054, 697 an' 1 . 

Anal. Found: C, 72.57; H, 6.51; N, 4.61. 
EXAMPLES 40-76 

10 Following procedures analogous to those described above and using starting materials 

and reagents readily known and available to one of ordinary skill in the art of organic synthesis, 
the following additional compounds of the present invention are prepared: 
EXAMPLE 40 4-Hydroxy-3-(l-phenyl-propyl)-6-(l-propyl-buryi)-pyran-2-one 
Physical characteristics are as follows: 
15 Melting point: 132-134 °C. 

EXAMPLE 41 4-Hydroxy-3-(Uphenyl-aUylWl-propyl-butyl^pyran-2<)rie 
Physical characteristics arc as follows: 
Melting point: 114-116 °C. 
EXAMPLE 42 H5-(CyciopropyUrAenyl-memyl)-4^^ 
20 acid tert-butyl ester 

Physical characteristics arc as follows: 
Anal. Found: C, 71.16; H, 7.19. 
EXAMPLE 43 3-(Cyclopropyl-phenyi-methyl)-^ 
hydroxy-pyran-2-one 
25 Physical characteristics arc as follows: 

Anal. Found: C t 71.07; H, 6.17; N, 4.28. 
EXAMPLE 44 6X2K5-Tert-butyKl A4)oxati 
hydroxy-pyran-2-one 
Physical characteristics are as follows: 
30 Anal. Found: C, 70.26; H, 6.68, N, 6.10. 

HRMS Found: 394.1896. 
EXAMPLE 45 3-(tyclopropyl-phenyl-methy^ 
propyl)-pyran-2-one 
Physical characteristics are as follows: 
35 Anal. Found: C, 74.51; H, 7.63 

HRMS Found: 368.1981. 
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EXAMPLE 46 3-(Cyclopropyl-phenyl-methyl)^hyc^ 
ethyl)-pyran-2-one 
Physical characteristics are as follows: 
HRMS Found: 437.1989. 
5 EXAMPLE 47 3-(Cyclopropyl-phenyl-methyl)-6-{2-(l ,3)dioxolan-2-yl-ethyl)-4-hydroxy-pyran-2- 
one 

Physical characteristics are as follows: 
HRMS Found: 342.1462. 
EXAMPLE 48 3KCyc!opropyl-phenyl-methyl)^hydroxy-^ 
10 one 

Physical characteristics are as follows: 
HRMS Found: 383.2108. 
EXAMPLE 49 3KCyclopropyl-phenyl-methylM^ 
Physical characteristics are as follows: 
15 HRMS Found: 347.1531. 

EXAMPLE 50 3-(Cyclopropyl-phenyl^ethyl)^hydroxy 
pyran-2-one 
Physical characteristics are as follows: 
HRMS Found: 367.1247. 
20 EXAMPLE 51 3KCyclopropyli>henyl-methyl^ 
Physical characteristics are as follows: 
HRMS Found: 397.1688. 
EXAMPLE 52 6-(H5-Chlorr>thiorAen-2-ylm^ 
hydroxy-pyran-2-one 
25 Physical characteristics are as follows: 

HRMS Found: 414.1042. 
EXAMPLE 53 6-(3-CWoro-propyI)3-(cyclopropyl-phOT 
Physical characteristics are as follows: 
Anal. Found: C, 67.61 ; H, 5.89. 
30 EXAMPLE 54 3KCyclopropyl-phenyl-methylW 
4-hydroxy-pyran-2-one 
Physical characteristics are as follows: 
HRMS Found: 393.1932. 
EXAMPLE 55 6-(l-OK4-CWoio-phenylMtt^ 
35 raethyl)-4-hydroxy-pyran-2-one 
Physical characteristics are as follows: 
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Anal. Found: C, 68.25; H, 5.58. N, 2.52. 
EXAMPLE 56 3-(Cyciopropyl -phenyl -methyl)-4-hydroxy-6-( l-(teu^hydro-furan-2-y Imethyi)- 
propyl)-pyran-2-one 
Physical characteristics are as follows: 
5 HRMS Found: 368.1984. 

EXAMPLE 57 3-(Cyclopropyi-phenyl-methy l)-4-hydroxy-6-( 1 -ttoophen-2-ylmethyl-propyl)- 
pyran-2-one 
Physical characteristics are as follows: 
Anal. Found: C. 72.33, H t 6.32. 
10 EXAMPLE 58 3-(Cyclopropyl -phenyl -methyl)^hydroxy-6-(l-tetrahydro-pyi^^ylmethyi)- 
propyI)-pyran-2-one 
Physical characteristics are as follows: 
HRMS Found: 382.2142. 
EXAMPLE 59 3-<CycIopropyi-phenyl-metriyl)-6-( I -ruran-2-ylmethyl-propyl)4-hydroxy-pyran-2- 
15 one 

Physical characteristics are as follows: 
HRMS Found: 364.1673. 
EXAMPLE 60 3-(CyclopropyI-phenyl-methyO^^ 
pyran-2-one 

20 Physical characteristics are as follows: 

HRMS Found: 370.1775. 
EXAMPLE 61 3-(tyciopropyl-phenyl-methyl)-4-ty^ 
propyl)-pyran-2-one 
Physical characteristics are as follows: 
25 HRMS Found: 382.2140. 

EXAMPLE 62 3-(Cyclopropyl-phenyl-methyl)-4-hydro 
propyl)-pyran-2-one 
Physical characteristics are as follows: 
HRMS Found: 382.2141. 
30 EXAMPLE 63 3KCycIopropyl-phenyi-methyl)^h^ 
2-one 

Physical characteristics are as follows: 
HRMS Found: 375.1837. 
EXAMPLE 64 6-<4-Chloro-l-ethyl-butyl)-3-(^ 
35 Physical characteristics are as follows: 

Anal. Found: C, 69.65; H, 7.02; N. 8.26. 
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HRMS Found: 360.1492. 
EXAMPLE 65 3KCyclopropyl-phenyl-methy 1)^(3-^^ 
pyran-2-one 
Physical characteristics are as follows: 
5 HRMS Found: 398.2094. 

EXAMPLE 66 6-(3-Chlon> 1 -ethyl-propyl>3-(cyclopropyi-phenyl-methy l)-4-hydroxy-pyran-2- 
one 

Physical characteristics are as follows: 
HRMS Found: 346.1332. 
10 EXAMPLE 67 3-(tyclopropyl-phenyl-meriiyl)-6^ 
hydroxy-pyran-2-one 
Physical characteristics are as follows: 
HRMS Found: 412.2237. 
EXAMPLE 68 3-(Cyc!opropy I-phenyl-methyl)-4-hydroxy-6-( 1 •pyridin-4-ylmethyl-propyl)-pyran- 
15 2-one 

Physical characteristics are as follows: 
HRMS Found: 375.1829. 
EXAMPLE 69 3-(Ctyclopropyli>henyl-methyl)-6Kl^ 
hydroxy-pyran-2-one 
20 Physical characteristics are as follows: 

HRMS Found: 411.2057. 
EXAMPLE 70 3KCyclopropyl-phenyl-methyl)^hyd 
2-one 

Physical characteristics are as follows: 
25 HRMS Found: 375.1827. 

EXAMPLE 71 3KCyclopropyl-phenyl-methyl)^-U^ 
pyran-2-one 
Physical characteristics are as follows: 
HRMS Found: 394.1593. 
30 EXAMPLE 72 3-(Cyciopropyl-phenyl-methyI)^hydroxy^ 
butyl]-pyran-2-one 
Physical characteristics are as follows: 
HRMS Found: 396.2298. 
EXAMPLE 73 3-(Cyclopropyl-phenyI-methyl>6-(l-efr 
35 pyran-2-one 

Physical characteristics are as follows: 
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HRMS Found: 41.2404. 
EXAMPLE 74 3-((^clopropyl-phenyI-methyl)^-[l-(2^-dihydro-benzo[l,4]dioxin-2 
propy i ]-4-hydroxy-pyran-2-one 
Physical characteristics are as follows: 
5 HRMS Found: 432.1931. 

EXAMPLE 75 3-(Cyclopropyi-phenyi-methyi)-4-hydroxy-6-isobutyI-pyran-2-one 
Physical characteristics are as follows: 
HRMS Found: 298.1566. 
EXAMPLE 76 3-(Cyclopropyl-phenyl-methyl)-6-[ 1 -(5,6-dihydro-2H-pyran-3-ylmethyl)-propyi]- 
10 4-hydroxy-pyran-2-one 

Physical characteristics are as follows: 
HRMS Found: 380.1987. 
PREPARATION 38 5-Bromo^hydn>xy^-methyl-3^1-phenyl-propyl)-pyran-2-one (Formula 
P-2) Refer to Chart P. 

15 To a flask containing a suspension of 110 mg of 5-bromo-4-hydroxy-6-methyl-pyran-2- 

one of formula P-l (preparation of this material is described in Syn. Comm. 1984, 74, 521) and 
30 mg of p-toluenesulfonic acid hydrate in 10 mL of benzene is added 0.25 raL of commercial 
1 -phenyl- 1-propanol. The flask is equipped with an addition funnel containing 3 A molecular 
sieves (pre-wet with benzene) and a reflux condenser under an argon balloon. The mixture is 

20 placed in an 100°C oil bath. After 12 h, the resulting solution is cooled to room temperature 
and pardoned between diethyl ether and excess 1 N aqueous sodium hydroxide. The basic 
aqueous phase is washed with diethyl ether, acidified to pHl with 6 N aqueous hydrochloric 
acid and the resulting precipitant repeatedly extracted chloroform-methanol. The combined 
organic layers are washed with brine, dried (magnesium sulfate), and concentrated under- reduced 

25 pressure. The residue is purified by flash column chromatography on silica gel eluting with 
100% ethyl acetate to 20% methanol in ethyl acetate to afford 123 mg of the title product as a 
white solid. 

Physical characteristics are as follows: 

l H NMR 5 7.42, 7.22, 7.12. 4.20, 2.32, 228, 2.09, 0.90; 

30 El-MS: [M*>322.0216 found 

EXAMPLE 77 5-Bromo-6^(2<yclopropyl<yclopropylmemyl^myl)^hydroxy-3-(l-phenyI- 
propyl)-pyran-2-one (Formula P-3) Refer to Chart P. 
To a flame-dried flask under an argon atmosphere is added 0.23 mL of distilled 
diisopropylamine and 1.6 mL of dry tetrahydrofuran. The solution is cooled to -78°C and 

35 treated with 1.0 mL (1.6 M in hexane) of /i-butyllithium. The solution is warmed to 0°C for 15 
min, then cooled to -30°C. The lithium diisopropylamine solution is treated with 162 mg of 5- 
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bromo-4.hydroxy-6-raethyl-3-{l-phcnyI-piopyl)-pyran-2-one (the title product of Preparation 38) 
as a solution in 2.5 mL of tetrahydrofuran. The resulting orange-red solution is stirred for 30 
min as the bath temperature rises to -20°C The solution is then treated with 0. 1 1 mL of 
commerciaJ (bromomethyi)cyclopropane. The reaction mixture is allowed to warm to 0°C over 
3 h. The reaction is then quenched with excess 1 N aqueous hydrochloric acid and pardoned 
between ethyl acetate and water. The aqueous phase is extracted with ethyl acetate and the 
combined organic layers are dried (magnesium sulfate) and then concentrated under reduced 
pressure. The residue is purified by flash column chromatography on silica gel eluting with 2% 
to 10% ethyl acetate in dichloromethane to afford 98 mg of the title product as a tan oil. 
Physical characteristics are as follows: 

*H NMR 5 7.45, 7.3-7.1, 6.34, 4.24, 3.31, 2.3-2.1, 1.6-1.2, 0.91, 0.55, 0.35, 0.4- -0.1; 
EI-MS: [M+M30.1134 found. 

PREPARATION 39 3-((^cIopropyl-phenyl-methyl)-4-hydroxy-5-[2-{2-methoxy^thoxy). 

emyJ)-6-methyl-pyran-2-one (Formula Q-2) Refer to Chart Q. 
To a flame-dried flask under an argon atmosphere is added 0.60 mL of distilled 
Jiisopropylamine and 4.0 mL of dry tetrahydrofuran. The solution is cooled to -78°C and 
created with 2.7 mL (1.6 M in hexane) of n-butyffithium. The solution is warmed to 0°C for 20 
nin, then cooled to -40°C. The lithium diisopropylamine solution is treated with 513 mg of 3- 
:cyclopropyI-phenyI-me%I)-4-h^^ of formula Q-l (prepared as 

iescribed in Example 20) as a solution in 17 mL of tetrahydrofuran. The orange dianion is 
brmed over 20 min as the bath temperature rises to -20°C The solution is then treated with 
565 mg of 2-(2-methoxy-ethoxy)-ethyl tosylate as a solution in 2 mL of tetrahydrofuran. The 
taction mixture is allowed to slowly warm to 0°C over 2 h. The reaction is quenched with 
xcess 1 N aqueous hydrochloric acid and concentrated under reduced pressure. The residue is 
artioned between ethyl acetate and water. The aqueous phase is extracted with additional 
ortions of ethyl acetate. The combined organic layers are dried (magnesium sulfate) and then 
oncentrated under reduced pressure. The residue is purified by flash column chromatography 
n silica gel eluting with 50% to 100% ethyl acetate in hexane to afford 105 mg the title 
roduct as a tan oil. 

Physical characteristics are as follows: 

l H NMR 5 8.75, 7.50, 7.26, 7.17, 3.68, 3.48, 3.33, 2.66, 2.20, 2.0-1.8, 0.68, 0.50, 0.28; 

EI-MS: [M+J=358. 1777 found. 
.XAMPLE 78 3-(tyciopropyl-phenyl-meu^^^ 

propyl-pyran-2-one (Formula Q-3) Refer to Oiart Q. 

To a flame-dried flask under an argon atmosphere is added 0.125 mL of distilled 
usopropyiamine and 1.0 mL of dry tetrahydrofuran. The solution is cooled to -78°C and 
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treated with 0.55 mL (1.6 M in hcxane) of /t-butyl lithium. The solution is wanned to 0°C for 
15 min, then cooled to -30°C. The lithium diisopropylamine solution is treated with 93 mg of 
3-(cyciopropyl-phenyl-memy0^hydroxy-5-[2-(2-m^ 

(the title product of Preparation 39) as a solution in 2.5 mL of tetrahydrofuran. The orange 
5 dianion is formed over 30 min as the bath temperature rises to -20°C. The solution is then 

treated with 55 uL of ethyl iodide. The reaction mixture is allowed to warm to 0°C over 2 h. 

The reaction is quenched with excess 1 N aqueous hydrochloric acid and pardoned between 

ethyl acetate and brine. The aqueous phase is extracted with additional portions of ethyl acetate. 

The combined organic layers arc dried (magnesium sulfate) and then concentrated under reduced 
10 pressure. The residue is purified by flash column chromatography on silica gel eluting with 2% 

to 6% ethyi acetate in dichloromethane to afford 51 mg of the title product as a tan oiL 
Physical characteristics are as follows: 

3 H NMR 5 8.77, 7.54, 7.3-7.1, 3.67, 3.46, 3.31, 2.66, 2.43, 1.95, 1.66, 0.94, 0.67, 0.49, . 

026; 

15 EI-MS: [M+1^386.2097 found. 

PREPARATION 40 3-Benzyl-4-phenyl-but-2-enoic acid, rerr-butyl ester (Formula R-2) Refer 
to Chart R. 

To a flame-dried flask under an argon atmosphere is added 400 mg of sodium hydride 
(60% by weight in oil) and 5 mL of dry benzene. The grey suspension is cooled to 5°C and 

20 treated dropwise with 2.0 mL of the reagent ren-butyl P,P-dimethyiphosphonoacetate to control 
reaction. After 10 min, the mixture is wanned to room temperature. After an additional 1 h, 
the tan cloudy solution is cooled to 5°C and treated with 2.1 g of commercial 1,3- 
diphenylacetone of formula R-L After 10 min, the reaction mixture is allowed to warm to room 
temperature and stirred overnight The resulting orange cloudy suspension is partioned between 

25 diethyl ether and cold aqueous phosphate buffer. The aqueous phase is extracted with an 
additional portion of diethyl ether. The combined organic layers are washed with brine, dried 
(magnesium sulfate) and then concentrated under reduced pressure. The resulting residue is 
purified by flash column chromatography on silica gel eluting with 30% to 40% 
dichloromethane in hexane to afford 2.96 g of the title product as a clear, colorless oil. 

30 Physical characteristics are as follows: 

l H NMR 5 7.4-7.1, 7.10, 5.69, 3.94, 3.29, 1.48; 
El-MS: [M+]=308. 

PREPARATION 41 3-BenzyI-4-phenyl-butanoic acid, rert-butyl ester (Formula R-3) Refer to 
Chart R. 

35 To a Parr bottle containing 200 mg of 5% platinum on carbon is added 2.81 g of fen- 

butyl 3-benzyi-4-phenyl-butenoate (the title product of Preparation 40) as a solution in 30 mL of 
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ethyl acetate. The mixture is hydrogenated under 50 psi of hydrogen gas overnight. The black 
suspension is filtered through a pad of Celite with ethyl acetate washings and the filtrate 
concentrated under reduced pressure. The residue is purified by flash column chromatography 
on silica gel during with 50% dichloromethane in hexane to afford 2.41 g of the title product as 
5 a white solid. An analytical sample is prepared by recrystallization from methanol. 

Physical characteristics are as follows: 

Mp 77-78.5°C; 

*H NMR 8 7.3-7.1, 2.60, 2.47, 2.13, 1.43; 
Anal. Found: C 8L16; H, 8.38. 
10 PREPARATION 42 2-(l-Benzyl-2-phenyi-ethyI>3^-dioxo-hexanoic acid, tert-buvyl ester 
(Formula R-4) Refer to Chart R. 
To a flame-dried flask under an argon atmosphere is added 0.15 mL of distilled 
diisopropylamine and 1.0 mL of dry tetrahydrofuran. The solution is cooled to -78°C and 
treated with 0.65 mL (1.6 M in hexane) of n-butyllithium. The solution is wanned to 0°C for 
15 10 min, then re-cooled to -78°C The lithium diisopropylamine solution is treated with 282 mg 
of tert-butyl 3-benzyl-4-phenyl-butanoate (the title product of Preparation 41) as a solution in 
2.5 mL of tetrahydrofuran via cannula. The resulting tan enolate is formed over 20 min. The 
enolate solution is then treated with 85 uL of distilled diketene. The reaction mixture 
immediately turns bright yellow and is allowed to warm to 0°C over 1 h. The reaction is 
20 maintained at 0°C for 2 h and then quenched by addition to cold dilute 1 M aqueous potassium 
hydrogen sulfate. The mixture is extracted with three portions of diethyl ether. The combined 
organic layers are dried (magnesium sulfate) and then concentrated under reduced pressure. The 
residue is purified by flash column chromatography on silica gel eluting with 10% to 20% ethyl 
acetate in hexane to afford 126 mg of the tautomeric tide compound as a tan oil. 
25 Physical characteristics are as follows: 

l H NMR 5 7.3-7.1, 5.52, 3.20, 2.8-2.6, 2.03, 1.49; 
EI-MS: [M+]=394. 

PREPARATION 43 3-(l-Beiizyl-2-phenyl-emyl>4^ (Formula 
R-5) Refer to Chart R. 

30 To a flask containing 315 mg of tautomeric /er/-butyJ 2-(l-benzyI-2-phenyl-ethyl)-3,5- 

dioxo-hexanoate (title product of Preparation 42) is added 3 mL of trifluoroacetic acid. The 
resulting yellow solution is left to stir at room temperature. After 15 h, the reaction mixture is 
concentrated under reduced pressure. The residual trifluoroacetic acid is removed by treatment 
with toluene followed by concentration under reduced pressure twice. The resulting crude acid 

35 is isolated as a yellow oil which solidifies upon standing. 

To a flask containing the above acid is added 8 mL of acetic anhydride. The material 
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dissolves and a precipitant quickly forms. The mixture is stirred at room temperature overnight. 
The reaction is treated with methanol and concentrated under reduced pressure. This 
concentration procedure is repeated with methanol and twice with toluene. The residue is then 
purified by flash column chromatography on silica gel eluting with 40% to 60% ethyl acetate in 
5 hexane to afford 165 mg of the title compound as a white solid 
Physical characteristics are as follows: 
! H NMR 5 7.3-7.0, 5.70, 3.64, 3.16, 2.94, 2.04; 
EI-MS: [M+]=320; 
Anal. Found: C, 78.81; H, 6.19. 
10 EXAMPLE 79 3Kl-Ben2yi-2-phenyl<myl>6-(2<yclopropyI-l<yciopropylmemyI^yi^ 
hydroxy-pyran-2-one (Formula R-6) Refer to Chart R. 
To a flame-dried flask under an argon atmosphere is added 0.23 mL of distilled 
diisopropylamine and 1.6 mL of dry tetrahydrofuran. The solution is cooled to -78°C and 
treated with 1.0 mL (1.6 M in hexane) of /i-butyUithium. The solution is warmed to 0°C for 15 
15 min, then cooled to -35°C. The lithium diisopropylamine solution is treated with 160 mg of 3- 
„ (l-ber^yN2-phenyl^myl)-4-hydroxy-6^memyl-pynn-2-one (title product of Preparation 43) as a 
solution in 2.5 mL of tetrahydrofuran. The solution is stirred for 20 min as the bath temperature 
rises to -25°C The solution is then treated with 0.12 mL of (bromomethyl)cyclopropane. The 
reaction mixture is allowed to warm to (PC over 2 h. The reaction is then quenched with 
20 excess 1 N aqueous hydrochloric acid and pardoned with diethyl ether. The aqueous phase is 
extracted with two additional portions of diethyl ether. The combined organic layers are dried 
(magnesium sulfate) and then concentrated under reduced pressure. The residue is purified by 
flash column chromatography on silica gel eluting with 20% to 40% ethyl acetate in hexane to 
afford 56 mg of the tide product as a clear, colorless oil. 
25 Physical characteristics are as follows: 

*H NMR 6 7.3-7.0, 6.05, 3.62, 322, 3.02, 2.52, 1.46, 0.5-02, 0.0- -0.15; 
EI-MS: [M+] =428.2359 found. 
EXAMPLES 80-123 

Following procedures analogous to those described above and using starting materials 
30 and reagents readily known and available to one of ordinary skill in the art of organic synthesis, 
the following additional compounds of the present invention, having the mass spectral data 
indicated in Table m below, are prepared: 
EXAMPLE 80 3-(CycIopropyl-phenyl-memyl)-4-hydro^^ 
one 

35 EXAMPLE 81 6-(2-CyclopropyuTiemyl-emylV3-(cy^ 
2-one 
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EXAMPLE 82 3-Dicyclopropylmethyl-4-hydroxy-6-phenethyl-pyran-2-one 
EXAMPLE 83 6-(l<)yclopropyl^thyi)-3-dicyclopropylmethyl^hydroxy-pyran-2-one 
EXAMPLE 84 6-( 1 -Cyclopropy 1- 1 -cyclopropyimethyl-ethyO-3-dicyclopropylmethy l-4-hydroxy- 
pyran-2-one 

5 EXAMPLE 85 6Kl-Ctyclohexylmethyl-propyI)-3-(cyclopropyi^ 
2-one 

EXAMPLE 86 6-(l -Benzyl -propyl)- 3 KcycJopropyl-phenyl-methylH-hydroxy-pyran-2-one 
EXAMPLE 87 6-(2-Cyclopropyl-l-cyclopropylmethyl-e^ 
pyran-2-one 

10 EXAMPLE 88 6-(l-Beircyl-2<yclopropyl-ethyl)-3-(^ 
pyran-2-one 

EXAMPLE 89 6-(2-Cyciopropyi-ethyl)-3Kcyciopropyl-phenyl-^ 
EXAMPLE 90 6-(l-CtyclopropylmethyJ-propyl)o-(cycto^ 
2-one 

15 EXAMPLE 91 3-(C^clopropyl-phenyl-memyi)^hydroxy^(4-pheny!-buiyI)-pyran-2-one 
EXAMPLE 92 3-(Cydohexyi<yc!opropyl-methylV6-(2^clopro^^ 

4-hydroxy-pyran -2-one 
EXAMPLE 93 3-<Ctyclopropyli)henyl-methy!)-^ 
EXAMPLE 94 6^3-tycIohexyi-propyl)-3Kcyclopro^^ 
20 EXAMPLE 95 6-<3-Cyciohexyl-l-ethyi-propyl)-3KcycI^ 
2-one 

EXAMPLE 96 6-(2-Cyclopropyl<thyl)^hydroxy-3-^ 
EXAMPLE 97 6Kl-Allyl-but-3Hmyl)-3Kcycto 

EXAMPLE 98 6-ButO-enyl-3<cyclopropyl-phenyl-memyl)-^hydroxy-pyran-2-one 
25 EXAMPLE 99 3KCyclopropyl-phenyl-methyi)^ 
one 

100 5-Bromo^K2-cyclopropyI^yl)-4-hydroxy-3-(l-{Aenyl-propyl)-pyran-2- 
one 

101 6-(l-Berizyl-2-phenyl-ethyl)^hydroxy-3-(l-phenyl-propyl>pyran-2-one 

102 3-(CycIopropyl-phenyl-methyl)-4-hydroxy-6-(3-(2-methoxy-ethoxy> 
propyl)-pyran-2-one 

103 3-(Cyclopropyl-phenyl-methyl)^hydroxy-5-(2-(2-methoxy-ethoxy)- 
etfiyl>6-(3-(2-medaoxy-etiioxy>pyran-2-one 

104 3-(Cyclopropyl-phenyl-methyl)^hydroxy^-pn)pyI-pyran-2-one 

105 5-Bromo-4-hydroxy-6-phenylethyl-3(l-phenyl-propyl)-pyran-2-one 

106 3-(Cyclopropyl-phenyl-methyl)-6-(l-ethyl-3-(2-methoxy-ethoxy)-propyl)- 



EXAMPLE 

EXAMPLE 
30 EXAMPLE 

EXAMPLE 

EXAMPLE 
35 EXAMPLE 
EXAMPLE 
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5 

EXAMPLE 109 
EXAMPLE 1 10 

EXAMPLE 111 
10 EXAMPLE 112 

EXAMPLE 1 13 

EXAMPLE 114 



15 



EXAMPLE 115 
EXAMPLE 116 
EXAMPLE 117 



4- hydroxy-pyran-2-one 

6-(l-Benzylo-(2-methoxy-eihoxy)-propyl>3-(cyclopropyl-phenyl- 
rnethyl)-4-hydroxy-pyran-2-one 

3-(Cyclopropyl-phenyi-methyl)^-hydioxy-6-(3-<2-methoxy-ethoxy)- 
ethoxy)-propyi)-pyran-2-one 

5- Bromo-4-hydroxy-3-(l-phenyl-propyl)-6-propyl-pyran-2-one 

3- (Cycloprpyl-phenyl-roethy l)-6-( 1 -ethyl-propyiM-hydroxy-5-(2-(2- 
meihoxy-ethoxy)ethyl>pyran-2-one 

6- ( 1 -Benzyl-propy l)-5-bromo-4-hydroxy-3-( 1 -phenyl -propyi>pyran-2-one 
6-(2-Cyclopropyl- 1 -cyclopropylmethyl-ethyl)-3-(cyclopropyl-phenyl- 
methyl>4-hydroxy-5<2-(2HMth^^ 

12-Hydroxy-llKl-phenyl-allyl)4A9^oxa^ispiro[4.2J2]pentadec-li- 
en-10-one 

12-Hydroxy-ll-(l-phenyii)ropyl)-l,4,9^^ 
ll-en-10-one 

4- HydroxyO-(l-phaiyl-propyl>l^xa-spiro[5^]undec-3^ne-2,9^oi^ 
4,9-Dihydroxy-3-(l-phenyl-propyl)-l^ 
3-(Cyclopropyl-phenylHiiethyD^ 
hydroxy-pyran-2 

Physical characteristics are as follows: 
MS: m/z (relative intensity) 352 (3, parent), 334 (27), 256 (100), 131 (30), 121 (36). 
118 (21). 

EXAMPLE 1 1 8 3^tyclopropyl-phenyl-m^ 
2-one 

25 Physical characteristics are as follows: 

MS: m/z (relative intensity) 352 (87, parent), 261 (78), 235 (80), 131 (88), 144 (53), 

115 (68). 

EXAMPLE 1 19 6-[2-(l-Cyclohexyl4H-tetrazol-5-yl)^thyl]-3Kcyclopropyl-phenyl- 
methyl)-4- n ydroxy-2-one 
30 Physical characteristics are as follows: 

MS: m/z (relative intensity) 420 (48, parent), 221 (45), 172 (46), 125 (46), 115 (52), 91 
(71), 85 (100), 83 (45), 69 (56). 

EXAMPLE 120 6,6-Dibenzyl^ydroxy-3-(l -phenyl 
Physical characteristics are as follows: 
35 MS: 4122032 Found. 

^-NMR: 73-7.0, 4.1 1, 3.1-2.8, 2.42, 2.09, 0.95. 



20 
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EXAMPLE 121 4-Hydroxy-3-<l-phenyl-aUyI)-l,9-dioxa-spiro[5J]un(iec-3-en-2-6ne 
Physical characteristics are as follows: 

MS m/e (relative intensity): 117 (100), 129 (65), 175 (36), 256 (14), 282 (22), 300 (11). 
NMR (CDC1 3 , TMS): 7.3-7.5, 6.8, 6.3, 5.0-5.5, 3.7-3.9, 2.5, 1.5-1.9. 
5 EXAMPLE 122 4-Hydroxy-6-methyi-3-(3-phenyl-prop-2-enyi)-2H-Pyran-2-one 
Physical characteristics are as follows: 
*H-NMR: 7.4-7.1, 6.4-6.1, 6.0. 3.15, 2.14 
EXAMPLE 123 4-Hydroxy-3-(l-phenyl-propYi)-l^^ 
monooxime 

10 Physical characteristics are as follows: 

Mp 209-211 °C (decomposed). 

MS: m/e (relative intensity): 329 (28), 267 (7), 212 0\ 176 (19), 159 (40), 119 (84), 91 

(100). 

PREPARATION 44 4-Hydroxy-3-(l-phenyicycloburyl)-6-phenethyl>2H-pyran-2-one 
15 (Formula S-3) Refer to Chart S. 

This compound is prepared by the procedures described in Example 1 above. 
Physical characteristics are as follows: 
M.P.: 215-216 °C 
Anal, found: C, 79.37; H, 6.33. 
20 EXAMPLE 124 4-Hydroxy-3-(l-r^ykyclo^ 

2-one (Formula S-4) Refer to Chart S. 
This compound is prepared by procedures described in Example 6 above. 
Physical characteristics are as follows: 
EI HRMS: found 374.1877. 
25 X H NMR(CDCl3): 8 0.79, 1.5-1.6, 1.7-2.0, 2.1, 2.47, 2.7-2.9, 5.97, 7.0-7.3, 7.7. 

PREPARATION 45 4-Hydroxy- l-oxaspiro[5.7]tridec-3-en-2-one (Formula T-3) Refer to 
Chart T. 

This compound is prepared by procedures described in Preparation 16A above. 
Physical characteristics are as follows: 
30 MJ\: 128-130 °C. 

Anal, found: C, 68.44; H, 8.7. 
PREPARATION 46 4-Hydroxy-3(l-pheny!-3-trimethykilyI-2E-propenyl)^ 
.7)tridec-3-en-2-one (Formula T-4) Refer to Chart T. 

This compound is prepared by procedures described in Preparation 16B above. 
35 Physical characteristics are as follows: 

l H NMR(CDCl3): 5 0.7, 1.0-2.1, 2.4-2.5, 3.5, 4.3, 4.4. 5.0, 5.6-5.9, 6.4-6.6, 7.1-7.3. 
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EXAMPLE 125 4-Hydroxy-3-(l-phenyi-2-prorjenyl)-l^ 
(Formula T-5) Refer to Chart T. 
This compound is prepared by procedures described in Preparation 16C above. 
Physical characteristics are as follows: 
5 M.P.: 152-153 °C 

E1HRMS: found 326.1894 
EXAMPLE 126 4-Hydroxy-3-{l-phenylpropyl)-l-oxaspiro[5.7]tridec-3-en-2-one (Formula 

T-6) Refer to Chart T. 
This compound is prepared by procedures described in Preparation 16D above. 
10 Physical characteristics arc as follows: 

M.P.: 166.5-167 °C. 
EIHRMS: found 3282039. 
EXAMPLES 127-130 

Following procedures analogous to those described in Chart L, the following compounds 
15 of the present invention are prepared: 

EXAMPLE 127 4-Hydroxy-3-(l-prienylaUyO-l-oxa 
Physical characteristics are as follows: 
MJ>.: 120-121 °C 

EXAMPLE 128 4-Hydroxy-3-(l-phenylallyl)-l-oxa-spiro[5.4]-<iec-3-en-2-one 
20 Physical characteristics are as follows: 

MJ\: 115-117 °C 
EXAMPLE 129 7-Berayl-4-hyotoxy-Mli*enylalW^ 

Physical characteristics (of mixture of diastereomers at l-phenylallyl center) are as 

follows: 

25 MS m/e (rel %): 388, 370, 297, 279, 172, 171, 117, 115. 

HRMS found: 388.2033. 
EXAMPLE 130 4-Hydroxy-3-{l-phenylpropyI)4-oxa-spiro[5.4]-dec-3-en-2-one 
Physical characteristics are as follows: 
MJ>.: 158-161 °C. 
30 EXAMPLES 131-145 

Following procedures analogous to those described above, the following compounds of 
the present invention are prepared: 

EXAMPLE 131 3-(Cyclopropylphenylmethyl)-6-[l-ethyl-3-{4- morpholinyl)propyl]-4- 

hydroxy-2H-pyran-2-one 
35 Physical characteri sties are as follows: 

HRMS found = 397.2253. 
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EX AMPLE 132 3-(CyclopropyiphenyimcthyI)-P-ethyl-4-hydroxy-2-oxo-, phenylmethyl 

ester 2H-pyran-6-propanoic acid 
Physical characteristics are as follows: 
HRMS found = 4311926. 
5 EXAMPLE 133 3KCyclopropyiphenylmethyl>4-hydroxy-6*[2-methyl-l- 
(phenylmethyl)propyl]-2H-pyran-2K)ne 
Physical characteristics are as follows: 
HRMS found = 389.2108. 
EXAMPLE 1 34 3-(Cyclopropylphenylmethyl>4-hydroxy-6-[2-methyl- l-{(tetrahydro-2K- 
10 pyran-3-yl)methyl]propyl]-2H-pyran-2-one 
Physical characteristics are as follows: 
HRMS found = 396.2309. 
EXAMPLE 135 4-Hydroxy-3<l-phenylpropyI)-6-[l-{(teixahydio-2H-pyran-3- 
yi)methyi]propyl]-2H-pyran-2-one 
15 Physical characteristics are as follows: 

HRMS found = 370.2139. 
EXAMPLE 1 36 3-<CyclopropylphenylmethyI)-6-( 1 -ethyM,4 f 4-trifIuorobutyI)-4-hydroxy- 

2H-pyran-2-one 
Physical characteristics are as follows: 
20 HRMS found = 380.1588 

Anal. Found: C, 66.34; H t 6.27. 
EXAMPLE 1 37 3-[2-[3-(CyclopropylrAenylmethyl)^hya^xy-2K)xo-2H-pyran-6- 
yl]butyl]-l-[(4-methylphenyl)sulfonyl]-piperidine 
Physical characteristics are as follows: 
25 HRMS found = 536.2482 

Anal. Found: C, 69.40; H, 7.04; N, 2.21. 
EXAMPLE 138 2-[2-[3^tydopropylphenylmethyl)^hy 

yl]butyl]-l-[(4-methylphenyl)sulfonyl]-pyrrolidine 
Physical characteristics are as follows: 
30 HRMS found = 52 1.2229 

Anal. Found: C, 68.45; H f 6.81; N, 2.35. 
EXAMPLE 139 3-(Cyclopropylphenylmethyl)-4-hyd^ 
pyran-2-one 
Physical characteristics are as follows: 
35 HRMS found = 338. 1 143 

Anal. Found: C, 63.22; H, 5.28. 
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EXAMPLE 140 2-[2-[3-(CyclopropylphenylmethyI)^hydroxy-2-oxo-2H-pyraii-6- 
yl]butyl]- 1 -[(4-methylphenyl)sulfonyI]-piperidine 
Physical characteristics are as follows: 
HRMS found = 535.2398 
5 Anal. Found: C, 68.74; H, 7.10; N, 2.36. 

EXAMPLE 141 4-[2-[3KC^ciopropylphenylmethyl)^hydroxy-2K)xo-2H-pyran-6- 
yl]butyl]-l-[(4-methylphenyl)sulfonyl]-piperidine 
Physical characteristics are as follows: 
HRMS found = 535.2394. 
10 EXAMPLE 142 4-[2-[3-(Cyclopropylphenylmethyl)-4-hydroxy-2-oxo-2H-pyran-6- 
yl]buty!]-l-(phenylniethyl)-2-pyrrolidinone 
Physical characteristics are as follows: 
HRMS found = 471.2414. 
EXAMPLE 143 6-(Cyclopentylmemyl)-3<cyclopropylphenylmethyl)^hydroxy-2H- 
15 pyran-2-one 

Physical characteristics are as follows: 
HRMS found = 324.1736 
Anal. Found: C, 77.49; H, 7.37. 
EXAMPLE 144 3^CyclopropyIphenylmethyl)^hydroxy-6-[(i£trahydith2Hijyran^ 
20 yI)methyl]-2H-pyran-2-one 
Physical characteristics are as follows: 
HRMS found = 340.1672 
Anal. Found: C, 73.90; H, 7.55. 
EXAMPLE 145 3-(Cyclopropylphenylmemyl)^K3-fluoropropyl)^hydroxy-2H-pyran-2- 
25 one 

Physical characteristics are as follows: 
HRMS found = 302.1311 
Anal. Found: C, 70.85; H, 6.36. 
EXAMPLES 146-153 

30 The following procedures analogous to those described above, the following compounds 

of the present invention are prepared: 

EXAMPLE 146 3-(a-cyclopropylbenzyl)^hydroxy-6-(a-ethyl-^hydroxyphenethyl)-2H- 
pyran-2-one (Formula TT-4) Refer to Chart TT. 
Physical characteristics are as follows: 
35 MP 73-90°C 

EXAMPLE 147 3-(a<yclopropylberaylH-hydroxy-6-(P-hydroxy-p-methylphenethyl)- 
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2H-pyran-2-one. Refer to Chart TT. 
Physical charaaeristics are as follows: 
MP 87-9°C 

EXAMPLE 148 3-(aK;yclopropylbenzyl)-4-hydroxy-6-(P-hydroxy-p-fluorophenethyl)-2H- 
5 pyran-2-one. Refer to Chart TT. 

Physical charaaeristics are as follows: 
MP 68-73°C 

EXAMPLE 149 3-(a-cyclopropylbeirzyl)^hydroxy-6-(P-hydroxy-^ 
pyran-2-one. Refer to Chart TT. 
10 Physical characteristics are as follows: 

MP 76-79°C 

EXAMPLE 150 3-(a^yciopropyIbenzyl)-4-hydroxy-6-(P-hydroxy-m-chlorophenethyI)- 
2H-pyran-2-one. Refer to Chart TT. 
Physical characteristics are as follows: 
15 MP 62-75°C 

EXAMPLE 151 3-(a-cydopropylbenzyl)^hydrox^^ 
pyran-2-one. Refer to Chart TT. 
Physical characteristics are as follows: 
MP 65-78°C 

20 EXAMPLE 152 3<a-cyclopropylbercyl)-4-hydro^ 

2H-pyran-2-one. Refer to Chart TT. 
Physical characteristics are as follows: 
MP 66-78°C 

EXAMPLE 153 3-(a<yclopropylbeiizyl)-4-hy<to^ 
25 2H-pyran-2-one. Refer to Chart TT. 

Physical characteristics are as follows: 
MP 71-89°C 
EXAMPLES 154-167 

The following procedures are analogous to those described in Chart H, but using Q-l 
30 (see Chart Q) as the starting material, the following compounds are prepared: 

EXAMPLE 1 54 3-(a-cyclopropylbenzyl)-4-hydroxy-6-{a-ethy l-p-flurorphenethyl>2H- 
pyran-2-one 
Physical characteristics are as follows: 
MP 52-63°C 

35 EXAMPLE 155 3-(a<yclopropylberizyi)^hydroxy-6^^ 

pyran-2-one 
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xteristics are as follows: 

3-(a<yclopropyibenzyl)^hydroxy-6-(a^thyl-m^ 
pyran-2-one 
cteristics are as follows: 

3Ka<yclopropyibenzyl)^hydroxy-6-{a-ethyl-o-chlorophenethyl)-2H- 
pyran-2-one 
cteristics are as follows: 

3^a^ydopropylbenzyI)^hydroxy-6^a^thyl-p-bromophenethyl)-2H- 
pyran-2-one 
icteristics are as follows: 

3-(q<yclopropylbenzyi)^hydroxy-6Ma^^ 
pyran-2-one 
.cteristics are as follows: 

3-(a-cydopropylbenzyl)-4-hydroxy-6-(a-etiiyl-p- 
triflurormethylphenethyD-2H-pyran-2-one 
ictcristics are as follows: 

3-(a-cyclopropylbenzyl)-4-hydroxy-6-(o:^thyl-m- 
trifluronnethylphenethyI)-2H-pyran-2-one 
icteristics are as follows: 

3-<a-cyclopropylbenzylH-hydroxy-6-(a-ethyl-o- 
iriflun)rmethylphenethyl)-2H-pyran-2-one 
icteristics are as follows: 

3-(a<yclopropylbenzyl)^hy<iroxy-^ 
pyran-2-one 
.^cteristics are as follows: 

3Ka<yclopropylbenzyl)^hydroxy-6-(a^thyl-m-methoxyphene 
pyran-2-one 
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Physicai characteristics are as follows: 
MP 42-57°C 

EXAMPLE 1 65 3-(a-cyclopropylbenzyl)^hy(to^ 
one 

5 Physical characteristics are as follows: 

oil 

EXAMPLE 1 66 3-(a«cyclopropyibertf yl)-4-hydroxy-6-(^ 
one 

Physical characteristics are as follows: 
10 MP 64-78°C 

EXAMPLE 1 67 3-(a-<7clopropyibeiizyi)-4-hydro^ 
one 

Physical characteristics are as follows: 
MP 56-68°C 

15 PREPARATION 47 5,6-Dmydn>-4-hydroxy-6-ph^ 

(Formula W-l; Rj = phenyl, R 2 = phenylmethyl) Refer to Chart W. 
Deoxybenzoin (3.1 g) is converted to the title compound using the general procedure for 
synthesis of 5,6-dihydropyrones of Preparation 16, A. Rash chromatography of the residue with 
hexanes/ether (2:1, 1:1) followed by ether gives 3.6 g of the title compound as a white solid 
20 Physical characteristics are as follows: 

MP 89-92 °C. 

J H NMR (300 MHz, CDC1 3 ): 5 2.75-2.89, 3.09-3.19. 3.28-3.39, 7.06-7.08, 7.25-7.28, 
7.35-7.39. 

M/S m/e (rel %): 190(8), 189 (65), 147 (10), 105 (100), 77 (30). 
25 Anal. Found: C, 77.09; H, 5.78. 

PREPARATION 48 5,6-Duiydro-4-Hydroxy-6-pherethyl-6-piopyl-2H-pyran-2-one (Formula 
W-l; Rj = phenethyl, propyl) Refer to Chart W. 
l-PhenyI-3-hexanone (2.0 g) is converted to the title compound using the general 
procedure for synthesis of 5,6-dihydropyrones of Preparation 16, A. to yield 1.96 g of the title 
30 compound as a light yellow oil. 

Physical characteristics are as follows: 

*H NMR (300 MHz, CDCI3): 5 0.96, 1.21, 1.48, 1.72, 1.98, 2.73, 3.43, 7.15-7.32. 
Anal. Found: C. 73.77; H, 7.96. 
PREPARATION 49 5 ,6-Dmydro^hydroxy-6-i*enylmethyl-6-propyl-2H-pyran-2-one 
35 (Formula W-l; Rj = phenylmethyl, Rj = propyl) Refer to Chart W. 

l-Phenyi-2-pentanone (2 g) is converted to the title compound using the general 
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procedure for synthesis of 5,6-dihydropyrones of Preparation 16. A. to yield 2.1 g of the title 
compound as a white solid. 

Physical characteristics are as follows: 

MP 101-103 °C. 

5 *H NMR (300 MHz, CDC1 3 ): 5 0.97, 1.51, 1.72, 2.62, 2.84-2.91, 3.11-3.27, 7.12-7.34. 

EXAMPLE 168 5 t 6-Dihydro-4-hydroxy-6-phenyl-6-(phenylmethyl)-3-{l-phenyl-2- 
propenyI)-2H-pyran-2-one (Formula W-4; Rj = phenyl, R 2 = 
phenylmethyl) Refer to Chart W. 
5,6-Dihydro-4-hydroxy-6-phenyi-6-phenylmethyl-2H-pyran-2-one (0.2 g) of Preparation 
10 47 is reacted with methyl (1 -phenyl- 3-trimethylsilyl-2E-propenyi) carbonate (W-2) of 

Preparation 17, using the general procedure for palladium catalyzed alkylation of Preparation 16, 
B. Desilylation using the general procedure in Preparation 16, C. provides 0.14 g of the title 
compound as a white foam. 

Physical characteristics are as follows: 
15 r H NMR complicated by presence of diastereomers. 

X H NMR (300 MHz, CDCI3): 8 2.79-3.39, 4.31, 4.83-5.15, 5.34, 5.90-5.99, 6.03, 6.23- 
6.31, 6.50-6.54, 6.87-7.34. 

HRMS found: 397.1794. 
EXAMPLE 169 5,6-IMhydro^hydroxy-6-phenyl-o^^ 
20 2H-pyran-2-one (Formula W-5; Rj = phenyl, R2 = phenylmethyl) Refer 

to Chart W. 

The title compound of Example 168, 5,6^Dmydro-4-hydroxy-6^henyl-6-(phenylmemyl> 
3-(l-phenyl-2-propenyl)-2H-pyran-2-one, (47 mg) is hydrogenated using the general procedure 
in Preparation 16, D, utilizing 10% palladium/carbon as catalyst, to yield 47 mg of the title 
25 compound as a white foam. 

Physical characteristics are as follows: 

*H NMR complicated by presence of diastereomers. 

*H NMR (300 MHz, CDCI3): 5 0.42, 0.95, 1.30-2.10, 2.77, 198, 3.14, 3.33, 3.91. 4.13, 
5.48, 5.03, 6.86-6.92, 6.93-7.07, 7.08-7.49. 
30 HRMS found: 399.1598. 

EXAMPLE 170 3-(l ,3-DiphenyI-2-propenyl)-5,^ 

propyl-, (E)-2H-pyran-2-one (Formula WW-3; Rj = phenethyl, R^ = 
propyl) Refer to Chart WW. 
To a solution of 5,6<Uhydro^hydroxy-6-phenemyl-6-propyl-2H-pyi^2-or^ (100 mg) 
35 of Preparation 48 and 1,3-diphenyl allyl alcohol (WW-2) (161 mg) in dioxane, under argon, is 
added boron trifluoride-diethyl ether (237 uL). The reaction mixture is stirred at room 
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temperature for 5 min. and then quenched with water. Ether is added and the combined organic 
layers are extracted with 0.1 N sodium hydroxide (3 x 10 mL). The combined aqueous layers 
are cooled to 0°C and acidified to pH 1 by the dropwise addition of 2 N hydrochloric acid. The 
milky solution is extracted with methylene chloride (3x 15 mL) and the combined organic layers 
5 are washed with sat. sodium chloride, dried (sodium .sulfate) and evaporated under reduced 
pressure to give 155 mg of the title compound as a white foam. 

Physical characteristics are as follows: 

*H NMR complicated by presence of diastereomers. 

] H NMR (300 MHz, CDCI3): 5 0.90-1.02, 1.38-1.53, 1.73-2.18, 2.49-2.75, 523, 6.36- 
10 6.75, 7.04-7.41. 

MS m/e (rcl %): 453 (20), 331 (17), 201 (39), 175 (33), 173 (16), 115 (30), 105 (19), 
91 (100). 

EXAMPLE 171 3-(13-Diphenylpropyl)-5,6^dmydro^-hya^xy-6-(2-phenylemyi)^ 

propyl-, 2H-pyran-2-one (Formula WW4; Rj = phenethyl, R2 = propyl) 
15 Refer to Chart WW. 

The title compound of Example 170, 3-(l,3-DiphenyU2-propenyI>5,6-dihydro-4- 
hydroxy-6-<2-phenyiemyl)-6-pTopyl-, (E>2H-pyran-2-one, (100 mg) is hydrogenated using the 
general procedure in Preparation 16, D, utilizing 10% palladium/carbon as catalyst, to yield 100 
mg of the title compound as a white foam. 
20 Physical characteristics are as follows: 

*H NMR complicated by presence of diastereomers. 
! H NMR (300 MHz, CDCI3): 5 0.72-1.03, 1.17-2.78, 4.36, 5.84, 6.97-7.45. 
HRMS found: 4552609. 
EXAMPLE 172 3-(l 3-Diphenyl-2-prorjenyl)-5,6-dihydio-4-hydroxy-6-phenyl-6- 

25 (phenylmethyl)-2H-pyran-2-one (Formula WW-3; Rj = phenyl, = 

phenylmethyl) Refer to Chart WW. 
To a solution of 5,6^foydro-4-hydroxy-6^phenyl-6-pte (200 
mg) of Preparation 47 and 1,3-diphenyl allyl alcohol (WW-2) (300 mg) in dioxane, under argon, 
is added boron trifluoride-diethyl ether (440 uL). The reaction mixture is stirred at room 
30 temperature for 5 min. and then quenched with water. Ether is added and the combined organic 
layers are extracted with 0.1 N sodium hydroxide (3x 10 mL) The combined aqueous layers 
are cooled to 0°C and acidified to pH 1 by the dropwise addition of 2 N hydrochloric acid. The 
milky solution is extracted with methylene chloride (3x 15 mL) and the combined organic layers 
are washed with sat. sodium chloride, dried (sodium sulfate) and evaporated under reduced 
35 pressure to give the title compound as a white foam. 
Physical characteristics are as follows: 
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MP 181-185 °C (dec). 

*H NMR complicated by presence of diasiereomers. 

*H NMR (300 MHz, CDC1 3 ): 5 2.82-2.88, 3.04-3.16, 3.30-3.39, 4.97, 5.09, 5.61. 5.66, 
5.87, 6.18-6.26, 6.41, 6.52-6.60, 6.96-7.40. 
5 MS m/e (rel %): 454 (27), 363 (44), 233 (39), 205 (28), 193 (100), 115 (94), 91 (75). 

Anal. Found: C, 83.43; H, 5.90. 
EXAMPLE 173 3-{l^-Diphenylemenyl)-5,6^ydro-4-hydroxy-6-(2-phenylethyi)-6- 
propyl-, (E)-2H-pyran-2-one (Formula XX-2; Rj = phenethyl, Kn = 
propyl) Refer to Chart XX. 
10 To a solution of 5,6^mydro^ydroxy-6-phenemyl-6-propyW^ (100 mg) 

of Preparation 48 and sriibene oxide (151 mg) in dioxane, under argon, is added boron 
trifluoride-diethyl ether (237 jiL). The reaction mixture is stirred at room temperature for 16 hr. 
and then quenched with water. Ether is added and the combined organic layers are extracted 
with 0.1 N sodium hydroxide (3x 10 mL). The combined aqueous layers are cooled to 0°C and 
15 acidified to pH 1 by the dropwise addition of 2 N hydrochloric acid. The milky solution is 
extracted with methylene chloride (3x 15 mL) and the combined organic layers are washed with 
sol sodium chloride, dried (sodium sulfate) and evaporated under reduced pressure to give the 
title compound as a white foam. 

Physical characteristics are as follows: 
20 *H NMR complicated by presence of diastereomers. 

Physical characteristics are as follows: 

*H NMR (300 MHz, CDCI3): 8 0.96, 1.29-1.46, 1.54-1.71, 1.80-2.04, 2.38, 2.59-2.71, 
4.92, 5.78, 6.61, 7.13-7.41. 

MS m/e (rel %): 439 (22), 438 (66), 247 (31), 220 (100), 105 (29), 91 (71). 
25 HRMS Found: 439.2261. 

EXAMPLE 174 5,6-Dmydi^hydroxy-6-(2-ptenylemyl)-3-(l-phenyl-2-pro^nyD-6- 
propyl-2H-pyran-2-one (Formula W4; R x = phenethyl, R2 = propyl) 
Refer to Chart W. 

5,6 Dihydro^hydroxy-6^pr^ethyl-6-propyl-2H-pyran-2-one (0.3 g) of Prepararion 48 is 
30 reacted with methyl (l-rjhenyl-3-trimethylsUyl-2E-propenyl) carbonate (W-2) of Preparation 17, 
using the general procedure for palladium catalyzed alkylation of Preparation 16, B. 
Desilylation using the general procedure in Preparation 16, C. provides 0.24 g of the title 
compound as a white foam. 

Physical characteristics are as follows: 
35 *H NMR complicated by presence of diastereomers. 

] H NMR (300 MHz, CDCI3): 5 0.87-1.04, 1.34-1J5, 1.68-1.77, 1.77-2.14, 2.45-2.77, 
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5.06, 5.40-5.47, 6.30-6.45, 6.56, 6.62, 7.08, 7.19-7.38. 

HRMS Found: 377.2128. 
EXAMPLE 175 5,6-Dihydro-4-hydroxy-6-(2-phenylethyl)-3-(l-phenylpropyl)-6-piro 

2H-pyran-2-one (Formula W-5; Rj = phenethyl, R2 = propyl) Refer to 
5 Chart W. 

The title compound of Example 174, 5,6-Dihydro-4-hydroxy-6-(2-phenylemyl)-3-(l- 
phenyl-2-propenyl)-6-propyl-2H-pyran-2-one, (69 mg) is hydrogenated using the general 
procedure in Preparation 16, D, utilizing 10% palladium/carbon as catalyst, to yield 66 mg of 
the title compound as a white foam. 
10 Physical characteristics are as follows: 

*H NMR complicated by presence of diastereomers. 

l H NMR (300 MHz, CDCI3): 8 0.87-1.13, 1.25-2.20, 2.33-2.54, Z60-2.78, 4.23, 5.68. 
7.13-7.42. 

HRMS Found: 379.2264. 
15 EXAMPLE 176 3-(l,3-Diphenyl-2-pror^nyi)-^^ 

propyl-2H-pyran-2-one (Formula WW-3; Rj = phenylmethyl, R^ = 
propyl) Refer to Chart WW. 
To a solution of 5,6^mydro^hydroxy-6-phenyunethyl-6-propyl-2H-pyran-2-one (200 
mg) of Preparation 49 and 1 J-diphenyl ally! alcohol (WW-2) (341 mg) in dioxane, under argon, 
20 is added boron trifluoride-diethyl ether (200 uL). The reaction mixture is stirred at room 

temperature for 5 min. and then quenched with water. Ether is added and the combined organic 
layers are extracted with 0.1 N sodium hydroxide (3x 10 mL). The combined aqueous layers 
are cooled to 0°C and acidified to pH 1 by the dropwise addition of 2 N hydrochloric acid. The 
milky solution is extracted with methylene chloride (3x 15 mL) and the combined organic layers 
25 are washed with sat, sodium chloride, dried (sodium sulfate) and evaporated under reduced 
pressure to give the title compound as a white foam. 
Physical characteristics are as follows: 
*H NMR complicated by presence of diastereomers. 

J H NMR (300 MHz, CDCI3): 8 0.90. 1.40-1.76, 2.37-2.52, 2.95-3.18, 5.12, 5.24, 6.28- 
30 6.71,7.11-7.45. 

HRMS Found: 439.2274. 
EXAMPLE 177 3-( 1 ,3-DtphenyIpropyl^5,6-dmydro-4-hydroxy-6-(phenylmemyl)-6- 
propyl-2H-pyran-2-one (Formula WW-4; Rj = phenylmethyl, R2 = 
propyl) Refer to Chart WW. 
35 The title compound of Example 176, 3-(l,3-Diphenyl-2-propenyl)-5.6-dihydro4- 

hydroxy-6-(phenylmethyl)-6-propyl-2H-pyran-2-one, (62 mg) is hydrogenated using the general 
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procedure in Preparation 16. D, utilizing 10% palladium/carbon as catalyst, to yield 62 mg of 
the tide compound as a white foam. 

Physical characteristics are as follows: 
*H NMR complicated by presence of diastereomers. 
5 ! H NMR (300 MHz, CDC1 3 ): 8 0.90, 1.35-1.78, 2.36-2.61, 2.63-2.80, 2.95-3.10, 4.34, 

5.71, 6.88-7.46. 

HRMS Found: 441.2430. 
EXAMPLE 178 H«-C^clopropyl-m€to-(phenylstilfonylamino)benzyl)-6-(a- 

ethylphenethyiH-hydroxy-2H-pyran-2-one (Formula M-7 wherein R, is 
10 phenyl) Refer to Chart M. 

To a cold (0°) stirred solution of 65 mg of amine (M-5) is added 27 uL of pyridine, 
followed by 23 uL of benzenesulfonyl chloride. The solution is stirred and allowed to warm 
slowly to room temperature. After 18 hours, it is diluted with ethyl acetate, and the solution 
washed with dilute aqueous hydrochloric acid and brine, and dried over magnesium sulfate. The 
15 solution is concentrated under reduced pressure, and the residue flash chromatographed on silica 
gel using 10-15% ethyl acetate in dichloromethane to provide 66.7 mg of title compound as a 
white foam. 

Physical characteristics are as follows: 

l H NMR o* 0.098, 024, 0.45, 0.6, 0.78, 1.55, 1.95, 2.49, 2.75, 2.84, 3.40, 5.84, 6.87, 
20 7.0-7.5, 7.70. 

IR 3253, 2964, 2661, 1572, 1414, 1284, 1158, 731 cnf 1 
TLC R f 0.23 (10% ethyl acetate in dichloromethane). 
HRMS m+ at m/z 529.1927; calc'd 529.1923. 
EXAMPLES 179-185 

25 Utilizing procedures analogous to those described above in Example 178, the following 

additional compounds of the present invention are prepared: 
EXAMPLE 179 3-(a-Cyclopropyl-mera-(propylsiilfonylamino)benzyl)-6-(a- 
ethylphenemyl>^hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
30 M+ 495.2074. 

EXAMPLE 1 80 3-(ct-Cyclopropyl-m<? m-((E)-2-phenyIemenylsulfonylamiiK))r^nzyl)-6-(a- 
ethylphenethyl)-4-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
M+ 5552088. 

35 EXAMPLE 181 3-(a-Cyclopropyl-me/a-(4-bromophenylsulfonylamino)benzyl)-6-(a- 
ethylphenethyl)-4-hydroxy-2H-pyran-2K)ne 
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Physical characteristics are as follows: 
M+ 607.1023. 

XAiMPLE 1 82 3-(a-CycIopropyl-ineto-(2^-dicWoro 

emyiphenethylM-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
M+ 597.1143. 

X AMPLE 1 83 3-(a-Cyclopropyl-me/a-(4-rm-butylphenylsulfonylamino)benzyI)-6-(a- 
ethylphenethyl>4-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
M+ 585.2558. 

X AMPLE 1 84 3^a-tyclopropyl-me/a-(4-cyanophe^ 

ethylphenethyl)-4-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
M+ 554. 

XAMPLE 1 85 3Ka-Cyclopropyl-m*M4-meto^ 

ethylphenethy J H-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
M+ 559. 

XAMPLE 186 3^Ethylbenzyl-6MX-ethytbenzyl-4-hydroxy-2Hi)yran-2-one 
Physical characteristics are as follows: 

l U NMR (300 MHz, CDCL3) 5 7.44, 7.23-7.09, 6.08, 4.17, 3.31, 2.24-2.10. 1.95, 1.75, 
■.89, 0.74. 

REPARATION 50 4-Hydroxy-6-methyl-3-(a-methylbenzyl)-2H-pyran-2-one (Formula Y-5) 
Refer to Chart Y. Following the procedure of Chart Y, 0.743 grams of 
Y-5 was obtained. 
Physical characteristics are as follows: 
H-NMR: 1.64, 2.12, 4.50, 5.99, 7.2, 7.35. 
'REPARATION 5 1 4-Hydroxy-3-(a-(R)-emylbercylV6-methyI-2H-pyran-2-one (Formula Z- 
5) Refer to Chart Z. Following the procedure of Chart Z, 0.160 grams 
of Z-5 was obtained. 
Physical characteristics are as follows: 
H-NMR: 0.92, 2.1, 2.2. 42, 6. 1, 12, 7.4. 
EXAMPLE 187 3-([R]^-emylberayl)^ty 

one (Formula AA-5) Refer to Chart AA. 
EXAMPLE 188 3<[RH«thylbenzyl)^ 
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one (Formula BB-5) Refer to Chart BB. 
EXAMPLE 1 89 3-([S]-a-emylbenzyl)-4-hydroxy-6K[R]-a-et^ 

one (Formula CC-5) Refer to Chart CC. 
EXAMPLE 190 3K[S]^thyltenzyl)-4-hydTO^ 

one (Formula DD-5) Refer to Chart DD. 
EXAMPLE 191 3-([R]-a-ethylteiuylH-hyd^^ 

one (Formula EE-5) Refer to Chart EE. 
EXAMPLE 192 3K[R]-a-ethylbeiuyl)^ycto^ 

one (Formula FF-3) Refer to Chart FF. 
EXAMPLE 193 3^[S]^<thylteiizyl)-4-hydroxy-6K^ 

one (Formula GG-5) Refer to Chart GG. 
EXAMPLE 194 3-<[S]^-ethylbeiizyl)-4-hydroxy-6^ 

one (Formula HH-3) Refer to Chart HH. 
EXAMPLE 195 Refer to Chart II. 

3-(a<yclopropyl((5-memoxymemymyd^ 

hydroxy-6-(a-ethylphenethyiHH-pyran-2-one (Formula 11-7) 
Physical characteristics are as follows: 

H-NMR: 0.3, 0.4-0.7, 0.9, 1.3, 1.6, 2.5, 2.9, 3.3, 3.8, 4.4 t 4.6. 5.65, 5.68, 6.2, 6.3, 7.1- 

7-3. 

3Ka<yclopropyi((5-hydroxymemy^ 
ethylphenethyl)-2H-pyran-2-onc (Formula U-8) 

EXAMPLE 196 Refer to Chart JJ. 

3Ka-cyclopropyl((5-memoxyraemyl)ru^ 
ethylphenethyl)-2H-pyran-2-one (Formula JJ-2) 
3-(a^yclopropyl((5-azidomemyl)furfur-2-yl))^hyo^xy-^(a- 
ethylphenethyl)-2H-pyran-2-one (Formula JJ-3) 
3-(a-cyclopropyl((5-ammomemyl)mrmr-2-yl))-^hydroxy-6-(a- 
ethylphenethyl)-2H-pyran-2-one (Formula JJ-4) 
3-(a<yclopropyi((5-[N-acetyl]ammome^ 
emylphenemyi>2H-pyran-2-one (Formula JJ-5) 
3-(a<yclopropyl((5-[N-phenylsuIphon^ 
hydroxy-6-(a-ethyIphenethyl)-2H-pyran-2-one (Formula JJ-6) 
The following compounds are prepared using the procedures of Chart JJ, but with a 

substituted sulphonyl halide: 

3-(a^yclopropyl((5-[N-(o-fluoro)phenylsulph^ 
yl)H-hydroxy-6-(a-ethylphenethyl)-2H-pyran-2-one 
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3^a<yclopropyl((5-[NKp-fluoro)phenylsuiphonyl]aminom 

yl))-4-hydroxy-6-(a-ethylphenethyl)-2H-pyran-2-one 

3-(a<yclopropyl((5-[N^m-fluoro)phe^ 

2. yi))-4-hydroxy-6-(a-ethylphenethyI)-2H-pyran-2-one 
3<a-cyclopropyl((5-[NKm-fiuoro)phenylsulphonyl]arainomemyI)iurfu 

2- yi))^-hydroxy-6-(a-ethylphenethyI)-2H-pyran-2-one 

3- (a-cyclopropyl((5-[NKo-cyano)phenylsulphonyl]aminomethyi)furfu 
yl))-4-hydroxy-6-(a-ethylphenethyl)-2H-pyran-2-one 
3-<a-cyclopropyl((5-[NKp-cyano)phenylsulphonyl]aminoraethyl)furfu 
yl))-4-hydroxy-6-(a-ethylphenelhyl)-2H-pynin-2-one 

3. (a<yclopropyl((5-[N-(m-cyano)phenylsu^ 
yl))^hydroxy-6-(a-ethylphenetfiyl)-2H-pyran-2-one 
3-(a-cyciopropyl((5-[N-(m-cya™^ 
yi))^hydroxy-6-(a-etiiyiphenechyi>2H-pyran-2-one 
3Kq<yclopropyl((5-(4<art>oe^ 

yl)H-hydroxy-6-(a-ethylphenethyl)-2H-pyran-2-one (Formula JJ-7) 
3^a<ydopropyI((5-(4-carboxyU^ 
44iydroxy-6-(a-cthylphcnethyl)-2H-pyran-2-onc (prepared by 
hydrolyzing JJ-7 to its corresponding carboxylic acid) 
EXAMPLE 197 Refer to Chart KK. 

3-(a-cyclopropyl((5-(N-( 1 -nitn>2-methylthioethen-2- 
yl)aminomethyl)furfu^^ 

2- one (Formula KK-3) 

3- (a^dopropyl((5-(N-(l-mtro-2-[N-isopropyl])ethen-2- 
yl)aminomemyl)furfur-2-yl)H-hydro^^ 

2- one (Formula KK-4) 

3- <a-cyclopropyl((5-(N-(N-cyano, methylthioimino)aminomethyl)furfur- 

2- yi))^hydroxy-6-(a-ethylphenethyl)-2H-pyran-2-one (Formula KK-6) 

3- {a-cyclopropyl((5-(N-(N-cyano ) ^ 
isopropylguaiiidine)aminomeuiyDrurfur.2-yO 
ethylphenethyl>2H-pyran-2-one (Formula KK-7) 

EXAMPLE 198 Refer to Chart LL. 

3-(a-cyclopropyl((5-(N~benzyIcaA 

hydroxy-6-(a-ethylphenethyl)-2H-pyran-2-one (Formula LL-6) 
3-(a-<^clopropyK(5-aminomethyl)nirfur-2-yl))^-hydroxy-6-(a- 
ethylphenethyl)-2H-pyran-2-one (Formula LL-7) 
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10 EXAMPLE 200 
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EXAMPLE 199 Refer to Chart MM. 

3-(a-cyclopropyl ((5- (N-bemyicarbamate)aminomethyl)thiophen-2- 
ylmethyl))-4-hydroxy-6-(a-ethylp^ (Formula 
MM-6) 

3-(a-cyclopropyl((5-ammomethyl)u™pte 
emylphenethyl)-2H-pyran-2-one (Formula MM-7) 
3-(a-cyclopropyl((5-(N-phenylsulphonyl)aminomethyl)thiophen-2- 
ymiethyl))-4-hydroxy-6-(a-ethylpheiiethyl)-2H-pyran-2-one (Formula 
MM-8) 

Refer to Chart NN. 

3-(a-cyclopropylfurfur-2-yl)>4-hydro^^ 

2- one (Formula NN-5) 

3- (a-cyclopropyl(5-N-phenylsuiphonyi)furfur-2-yl))-4-hydroxy-6-(a- 

ethylphenethyl>2H-pyran-2-one (Formula NN-7) 

Refer to Chart OO. 
3^aH^clopropyl((5-memoxymemymya^xymemylether)tW 

ylmemyl))^hycumy-6Ma-emy^ (Formula 
00-7) 

3^a-cyclopropyl((5-hydroxymemyl)t^ 
(a-ethylphenethyl>2H-pyran-2-one (Formula 00-8) 
EXAMPLE 202 Refer to Chart PP. 

3-(a-cyclopropyK(5-memoxymemyl)to 
(a-ethylphenethyl>2H-pyran-2-one (Formula PP-2) 
3-(a^yclopropyl((5-azidomemyl)tmoph^ 
emylphenethyl>2H-pyran-2-one (Formula PP-3) 
3-(a^yclopropyl((5-ammomemyl)tmop^^ 
ethylphenethyI)-2H-pyran-2-one (Formula PP-4) 
3-(aK;yclopropyl((5-[N-aretyl]amm^^ 
hydroxy-6-(cc-ethylphenethyl>2H-pyrai>-2-one (Formula PP-5) 
3-(a-cyclopropyl((5-[N-phenyl5ulphonyl]ammomcmyl)thiophen-2- 
ylmemyi))^hydroxy-6-(a-emylph^ (Formula PP- 

6) 

3-(a-cyciopropyl((5-(4-carbo^ 

ylmethyl))-4-hydroxy-6-(a-eu^ylphenemyl)-2H-pyran-2-<)ne (Formula PP- 
7) 

3-(a-cyclopropyl((5-(4-carboxylic-l »2 ,3-triazol-l -yl)methyl)thiophen-2- 
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EXAMPLE 203 
5 EXAMPLE 204 



10 



15 



EXAMPLE 205 



20 



EXAMPLE 206 



25 



EXAMPLE 207 



30 



35 



ylraethyl))^hydroxy-6-(a-ethylphenethyl)-2H-pyraii-2-one (prepared by 
hydrolyzing PP-7 to its corresponding carboxylic acid). 
3^a-cyclopropyl((5-hydroxymethyl)thiophen-2-ylmethyl))-4-h 
(a-ethylphenethyl>2H-pyran-2-one (Formula QQ-5) Refer to Chart QQ. 
Refer to Chart RR. 

3-(ct-cyclopropyl((5-(N-( 1 -nitn>2-methylthioethen-2- 

yimethyl)ammomethyl)tWophen-2-y0^ 

2H-pyran-2-one (Formula RR-3) 

3-(a^ycIopropyl((5-(NKl-nitn>2-[N-isopropyl])ethen-2- 

yl)ammomethyl)u^ophen-2-ytae^ 

2H-pyran-2-one (Formula RR^) 

3-(a-cyclopropyl((5-(N-(N-cyano, 

memylfaoimmo)ammomethyl)u^opte 

ethylphenethyl)-2H-pyran-2-one (Formula RR-6) 

3-(a-cyclopropyl((5-(N-(N-cyano, N'- 

isopropylguanidme)ammom^ 

ethylphenethyl)-2H-pyran-2-one (Formula RR-7) 

Refer to Chart SS. 

3Ka-cyclopropyluMophen-2-ylrae^ 

2H-pyran-2-one (Formula SS-5) 

3^a-cydopropyl(5-N-phenylsmphony]^ 

6-(a-ethyIphenethyl)-2H-pyran-2-one (Formula SS-7) 

Refer to Chart TT. 

3Ka-cyclopropylbenzyl)-4-hyto^ 

one (Formula TT-2) 

3-(a-cyclorjropylberizyl)-4-hy(to^ 

pyran-2-one (Formula TT-4) 

Refer to Chart UU. 

3-(a[S]-Ethylberuyl)^hydroxy-6-(cc[R]-^^ 
2H-pyran-2-one (Formula UU-6) 
3-(a[S]-Emylbenzyl)-4-hydroxy-6-(^ 
2H-pyran-2-one (Formula UU-1 1) 
3Ka[S]-Ethylbenzyl)^hydroxy-6Karo 
2H-pyran-2-one (Formula UU-1 3) 
3-(a[S]-Ethylteiuyl)-4-hydroxy-6^ 
2H-pyran-2-one (Formula UU-1 4) 
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The following compounds are diastereoraers prepared from UU-16: 
3-(a{R]-EmyibertfylH-hyaroxy-6-(a[R]^y^ 
2H-pyran-2-one 

3-(a[R]-Ethyibertfyl)-4-hydroxy^^ 
5 2H-pynm-2-one 

3-(a(R]-EuiylbenzylH-hya^xy^-(a[R]^ 
2H-pyran-2-one 

3Kcc(R]-EmylbenzyJ)^hydroxy-6Ka[S]-€thyl-P[S]-hydroxyphenetnyi)- 
2H-pyran-2-one 

10 The following compounds are prepared by the procedures of Chart UU, but with UU-16 

wherein the ethyl group is replaced with a cyclopropyi group: 

3-(cc[S]-Cyclopropylbemyl)-4-hydroxy-6-(a(R]-ethyl-p[S]- 
hydroxyphenethyl)-2H-pyran-2-one 
3-(cu:S]-Cyclopropyibenzyl)^hydroxy-6-(a[S]-ethyl-ptR]- 
15 hydroxyphenethyl)-2H-pyran-2-one 
3-(a[S]-Cyclopropylbenzyl)-4^ 
hydroxyphenethyl)-2H-pyran-2-one 
3-(a[S]-Cyclopropylbenzyl)^hydroxy-6Xa[S]-ethyl-P[S]- 
hydroxyphenethyl)-2H-pyran-2-one 
20 3-(ap]-CyclopropylbenxyI)-4-hydroxy^(a{R]-ethyl-p[S]- 
hydroxyphenethyl)-2H-pyran-2-one 
3-(cu^]-CyclopropyIbenzyI)-4-hydro^ 
hydroxyphenethyl)-2H-pyran-2-one 
3-(cjuIR]-CycIopropylberizyl)^hydroxy-6-(a[R]-ediyl-^ 
25 hydroxyphenethyI)-2H-pyran-2-one 

3-(afR]-Cyclopropylberayl)^hydroxy-6-(a(S]-cthyl-P[S]- 
hydroxyphenethyl)-2H-pyran-2-one 
EXAMPLE 208 3-(a-EthyIberaylH-(a-ethylphere A 
Four Week Oral Drug Safety and Toxicity Study in Beagle Dogs 
30 Five groups of three (3) male and three (3) female young adult beagle dogs were given 

3-(a-Ethylbemyl)-6-(a-ethylphenetty^ in 95% ethyl alcohol orally 

in gelatin capsules at doses of 0 (95% ethyl alcohol vehicle control), 50, 100, 200 or 400 
mg/kg/day for twenty-eight (28) consecutive days. Daily oral doses were divided into two (2) 
equal doses with at least seven (7) hours between the morning and afternoon dose. Parameters 
35 evaluated included twice daily clinical observations; daily evaluation of food and water 

consumption; twice weekly body weights; pretest and dosage day (dd) 15 or 16 and 24 or 25 
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electrocardiograms; pretest and dd 23 or 24 ophthalmology examinations; pretest and dd i, 8, 
14, 21 and 28 plasma drug levels; pretest and dd 8, 14, and 28 hemograms and serum 
chemistries; pretest and dd 14 and 28 urinalyses; terminal body weights, gross necropsy 
observations and absolute and relative organ weights; and histopathologic evaluation of organs 
5 and tissues. 

Among other observations, daily oral doses of 50 to 400 mg/kg/day were associated 
with a dose related decrease in prostate size and weight Table IV below shows that doses of 50 
to 400 mg/kg/day f and particularly doses of 100 to 400 mg/kg/day, caused decreased prostate 
gland size and weight 

10 PREPARATION 52 5,6-Dihydro^hydroxy-6-(2-memylpropyl)-6-phenylemyI-2H-pyran-2- 
one (Formula AAA-1; Rj = 2-methylpropyl, R 2 = phenylethyi) Refer to 
Chart AAA. 

5-Methyi-l-phenyI-3-hexanone (4.0 g) is converted to the title compound using the 
general procedure for synthesis of 5,6-dtfiydropyranes of Preparation 16, A. to yield 4.0 g of the 
15 title compound as a white solid. 

Physical characteristics are as follows: 
MP 63-65 °C 

! H NMR (300 MHz, CDC1 3 ): 5 0.98, 1.65, 1.83-1.91, 1.93-2.06, 2.66-2.75, 3.42, 7.14- 

7.32. 

20 EXAMPLE 209 2H-Pyran-2-one, 3^iphenyImethyl-5,6-dmydro-4-hydroxy-6-(2- 

methylpropyl>6-(2-rAenylethyl> (Formula AAA-3; R t = phenylethyi. 
R2 = 2-methylpropyl) Refer to Chart AAA. 
To a solution of 5,6-Dfoydro-4-hytoxy-6-(2-m^ 
one (150 mg) of Preparation 52 and benzhydrol (AAA-2) (202 mg) in dioxane, under Argon, is 
25 added [boron trifluoride etherate] (68 uL). The reaction mixture is stirred at room temperature 
for 12 nr. and then quenched with water. Ether is added and the combined organic layers are 
extracted with 0.1 N sodium hydroxide (3x 10 mL). The combined aqueous layers are cooled to 
0°C and acidified to pH 1 using 2 N hydrochloric acid dropwise. The milky solution is 
extracted with methylene chloride (3x 15 mL) and the combined organic layers are washed with 
30 sat sodium chloride, dried (sodium sulfate) and evaporated under reduced pressure to give the 
title compound as a light yellow foam. 

Physical characteristics are as follows; 

l H NMR (300 MHz, CDCI3): 8 0.94, 1.63-1.92, 1.97-2.22, 2.51-2.82 
5.77, 5.82, 7.10-7.39. 
35 HRMS Found: 440.2351 

EXAMPLE 210 2H-Pyran-2-one, 3-(l,3-diphenyl-2-propenyI)-5,6-dihydro-4-hydroxy-6- 



WO 94/11361 



PCT/US93/10645 



-118- 

(2-methylpropyl)-6-(2-phenylethyl)- (Formula WW-3; Rj = phenylethyl, 
= 2-methyipropyl) Refer to Chart WW. 
To a solution of 5,6-Dihydro^-hydroxy-6-(2-methylpropyl>6-phenylethyi-2H-pyran 
one (250 mg) of Preparation 52 and 1,3-diphenyl allyl aicohol (WW-2) (383 mg) in dioxane, 
5 under Argon, is added [boron trifluoride etherate] (112 uL). The reaction mixture is stirred at 
room temperature for 5 min. and then quenched with water. Ether is added and the combined 
organic layers are extracted with 0.1 N sodium hydroxide (3x 10 mL). The combined aqueous 
layers are cooled to 0°C and acidified to pH 1 using 2 N hydrochloric acid dropwise. The 
milky solution is extracted with methylene chloride (3x 15 mL) and the combined organic layers 
10 are washed with sat sodium chloride, dried (sodium sulfate) and evaporated under reduced 
pressure to give the title compound as a white foam. 
Physical characteristics are as follows: 
J H NMR complicated by presence of diastereomers. 

*H NMR (300 MHz, CDCI3): 8 0.91-1.00, 1.57-2.19, 2.49-2.73, 5.25, 6.42-6.49", 6.63- 
15 6.71, 7.05-7.43. 

HRMS Found: 467.2591 
EXAMPLE 21 1 2H-Pyran-2-one, 3-(l ,3-diphenyI-2-propyl)-5,6-dihydro-4-hydroxy-6-(2- 

methylpropyl)-6-(2-phenylethyl> (Formula WW-4; Rj = phenylethyl, R2 
= 2-meihylpropyI) Refer to Chart WW. 
20 3-(l,3-IMphenyl-2-propenyi>5,6-dmydr^ 

phenylethyl)-2H-pyran-2-one, of Example 210 (100 mg) is hydrogenated using the general 
procedure in Preparation 16, D, utilizing 10% Pd/C as catalyst, to yield 99 mg of the title 
compound as a white foam. 

Physical characteristics are as follows: 
25 l H NMR complicated by presence of diastereomers. 

*H NMR (300 MHz, CDCI3): 5 0.64-1.05, 1J2-2.18, 2.26-2.75, 4.37, 5.74, 6.95-7,48. 
HRMS Found: 468.2664 

Following procedures analogous to those described above and using starting materials 
and reagents readily known and available to one of ordinary skill in the art of organic synthesis, 
30 the following additional compounds of the present invention are prepared: 
EXAMPLE 212 3-(a-tyclopropyl-meta- [(phenyl 

ethyIphenethyl)-4-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
FAB HRMS: 509.2451 (found). 
35 EXAMPLE 213 3-(a-tyclopropyl-me/a-[(bera 

ethylphenethyI)-4-hydroxy-2H-pyran-2-one 
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Physicar characteristics are as follows: 
FAB HRMS: 523.2600 (found). 
EXAMPLE 214 3-<a-Cyclopropyl-;nefM(4-methoxyphenylam^ 

benzyl)-6-(a-ethyiphene%l)^hydroxy-2H-pyran-2-one 
5 Physical characteristics arc as follows: 

! H NMR: 6 0.15, 0.38, 0.57, 0.76, 1.51, 1.78, 2.41, 2.69, 2.81, 3.26, 3.67, 5.69, 6.72, 

6.9-7.4. 

EXAMPLE 215 3-(a-Cyclopropyl-mera-[(4-brom benzyl)- 

6-(a-ethylphenethyO-4-hydroxy-2H-pyran-2-one 
10 Physical characteristics are as follows: 

J H NMR: 6 0.15, 0.36, 0.57, 0.76, 1.51, 1.70, 2.40, 2.65-2.85, 3.25, 5.71, 6.8-7.6. 
EXAMPLE 216 3-(a-Cyclopropyl-mett-[(phenyisulfo^^ benzyi)-6- 
(a-ethylphenethyI)-4-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
15 X H NMR: 5 0.11, 0.19, 0.40, 0.53, 0.81, 1.59. 1.81, 2.45, 2.7-2.85, 329, 5.7, 6.8-8.0. 

EXAMPLE 217 2H-Pyran-2-one, ^buryl-5,6^ydro-3-{l,3-diphenyl-2-propenyl)^ 
hydroxy-6-phenyimethyI- 
Physical characteristics are as follows: \ 
EI-MS: (M+)=452 
20 *H NMR: 0.8, 1.35, 1.6, 2.49, 2.98, 5.07, 6.5, 6.9, 7.1-7.4. 

EXAMPLE 218 2H-Pyran-2-one, 6-buryl-5,6^ihydro-3KK3KiiphenylpropylH'hydroxy- 
6-phenyimethyl- 
Physical characteristics are as follows: 
l H NMR: 0.85, 1.1-1.3, 1.6, 2.3-2.6, 2.94, 423, 7.0-7.5. 
25 EXAMPLE 219 2H-Pyran-2-one, 6^butyi-5,6^dihyto^ydroxy-6^phenylmeaiyl-3-(l- 

phenyl-2-propenyl)- 
Physical characteristics are as follows: 
J H NMR: 0.89, 1.1-1.7. 2.48, 3.0, 4.9-5.3, 6.3-6.6, 7.0-7.4. 
EXAMPLE 220 2H-Pyran-2-one, 6-butyl-5,6-dihydrc^hydro 
30 phenylpropyl)- 

Physical characteristics are as follows: 
*H NMR: 0.8-1.0, 1.2-1.7, 1.9-2.3, 2.45, 2.97, 4.05, 7.0-7.5. 
EXAMPLE 22 1 3-(a-Cyclopropyl-mete-^ 

(a-ethylphenethyI)^-hydroxy-2H-pyran-2-one 

35 Physical characteristics are as follows: 

(M + Na)+ 583.2801. 
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EXAMPLE 222 3-(a-CyclopropyI-m£ra-(N-a-/m-butyJ^ 

toluenesulfonyl-L-histidylamino)benzyl)^a-eto^ 
2H-pyran-2-one 
Physical characteristics are as follows: 
5 (M + H)+ 7813268. 

EXAMPLE 223 3-(a-Ctyclopropyl-meta-(4-bromophenyto 
ethylphenethyl)-4-hydroxy-2H-pyran-2-one 
Physical characteristics arc as follows: 
M+ 571.1358. 

10 EXAMPLE 224 3Ka-Cyclopropyl-mew-(4-c^orophenyisulfonylamino)benzyO-^a- 
ethylphenethyl>4-hydroxy-2H-pyran-2-one 
Physical characteristics arc as follows: 
M+ 563.1528. 

EXAMPLE 225 3-(a-(^cIopropyl-m£ra-(N-benzyloxycarbonyI-0-a-benzyl-L- 
15 glutamylammo)berayl)-6-(a^thylp^ 

Physical characteristics arc as follows: 
(M + H> 743.3330. 
EXAMPLE 226 3-(a-CyclopropyI-mew-(N-a-/err-butyloxycarbonyl-L- 
histidylamino)bexnyl)^(a-ethylphere^ 
20 Physical characteristics are as follows: 

(M + H)+ 627.3186. 
EXAMPLE 227 3-(a-Cyclopropyl-meto-(4-cyanophenyto 
ethylphenethyl)-4-hydroxy-2H-pyran-2-one 
Physical characteristics arc as follows: 
25 (M + HH 519.2277. 

EXAMPLE 228 3-(a-C^clopropyl-mera-(L-giutamylamino)benzyl>6Ka-ethy!phenethyl)- 

4-hydroxy-2H-pyran-2-one 
EXAMPLE 229 3Ka^clopropyl-mera-(8-quinoUnesulfonylamino)benzyl)-6-(a- 
ethylphenethyl>4-hydroxy-2H-pyran-2-one 
30 Physical characteristics are as follows: 

M+ 580. 

EXAMPLE 230 3Ka-Cyclopropyl-meM3Kl-mdolyl)pro 
ethylphenethylH-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
35 M+ 560. 
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EXAMPLE 231 3-(a-Cyciopropyl-mera-(2-pyridylacetylamino)ben2Yl)-6-(a- 
ethylphenethyl)^-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
M+ 508. 

5 

EXAMPLE 232 2H-Pyran-2-one. 3-(a-cyciopropyl-[5-(methoxymethoxy-methyl)- 

thiophen-2-yl]-meihyl)-5 f 6-dihydro-4-hydroxy-6-{2-methyIpropyl)-6-{2- 
phenylethyl)- 
Physical characteristics are as follows: 
10 *H NMR (300 MHz, CDC1 3 ): 8 0.33, 0.46, 0.65, 0.92, 1.54-1.68, 1.70-1.84, 1.90-118, 

3.37, 3.57, 4.65, 6.79, 6.86, 7.10-7.28. 

HRMS Found: 423.2002. 
EXAMPLE 233 2H-Pyran-2-one, 5,6-dihydro-4-hydroxy-6-(2-methyipropy0-6-(2- 
phenyIethyl>3-(l-phenyI-2-propenyl)- 
15 Physical characteristics are as follows: 

*H NMR complicated by presence of diastereomers. 

l ¥L NMR (300 MHz, CDCI3, CD3OD): 5 0.95-0.98, 1.60-1.71, 1.73-1.89, 1.90-2.14, 
2.56-2.72, 3.46, 4.91, 5.11-5.20, 6.44-6.59, 7.11-7.33. 
HRMS Found: 391.2273. 
20 EXAMPLE 234 2H-Pyran-2-one, 5,6-dihydro^-hydroxy-6-(2-methyipropyl)-6-(2- 

phenylethyl)-3-( l-phenylpropyl)- 
Physical characteristics are as follows: 
*H NMR complicated by presence of diastereomers. 

*H NMR (300 MHz, CDCI3): 8 0.88-1.02, 1.54-2.36, 2.59, 3.36, 4.09, 7.03-728. 7.41- 

25 7.43. 

HRMS Found: 393.2430. 
EXAMPLE 235 2H-Pyran-2-one, 5,6-dihydro-3-diphenylmethyl-4-hydroxy-6,6-di-(2- 

phenylethyl> 
Physical characteristics are as follows: 
30 *H NMR complicated by presence of diastereomers. 

l H NMR (300 MHz, CDCI3): 5 2.09-224, 2.63-2.74, 5.79, 5.87, 7.10-7.35. 
HRMS Found: 489.2430. 
EXAMPLE 236 2H-Pyran-2-one, 5,6-dihydro-4-hydroxy-6,6-di-(2-phenylethyl>3-(l ,3- 

diphenyl-2-propenyl)- 
35 Physical characteristics are as follows: 

] H NMR (300 MHz, CDCI3): 6 2.03-2.27, 2.66-2.82, 5.24, 6.43, 6.68, 7.10-7.43. 
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HRMS Found: 515.2586. 
EXAMPLE 237 2H-Pyran-2-one, 5,6-<lihy<lro^-hy(lroxy-6,6-{li-(2-phenylethyl)-3-( 1 ,3- 

diphenylpropyl)- 
Physical characteristics are as foilows: 
5 *H NMR complicated by presence of diastereomers. 

*H NMR (300 MHz, CDC1 3 ): 5 1.52-1.91, 2.03-2.25, 2.31-2.78, 4.36, 5.96. 7.08-7.41. 
HRMS Found: 517.2743. 
EXAMPLE 238 2H-Pyran-2-one, 5,6-dihydro-*-hydroxy-3-(l,3-diphenyl-2-propenyl)-6- 

(3-phenylpropyl)-6-propyi- 
10 Physical characteristics are as follows: 

*H NMR complicated by presence of diastereomers. 

*H NMR (300 MHz, CDCI3): 5 0.84-0.93, 2.21-1.42, 1.56-1.85, 2.49-2.64, 5.17, 6.32- 
6.44, 6.48-6.66, 7.09-7.41. 

EXAMPLE 239 2H-Pyran-2-one, 5,6-dihydro-4-hydroxy-3-(l ,3-diphenylpropyl)-6-(3- 
15 phenylpropyl>6-propyl- 
Physical characteristics are as follows: 
*H NMR complicated by presence of diastereomers. 

! H NMR (300 MHz, CDCI3): 8 0.79-1.05, 1.16-1.87, 2.23-2.74, 4.31, 5.64, 7.05-7.48. 
EXAMPLE 240 2H-Pyran-2-one, 3-(a-cyclopropyl-[5-(methoxymethoxy-methyI)- 

20 tWophen-2-yl]-metfayl)-5,6-dihydro-4-hydroxy-6-(2-ph 
propyl- 

Physical characteristics are as follows: 

*H NMR complicated by presence of diastereomers. 

*H NMR (300 MHz, CDCI3): 5 0.38, 0.51, 0.72, 0.95, 1.37-1.51, 1.62-2.21, 2.44-2.58, 
25 2.61-2.72, 3.39, 3.40, 3.80, 4.67, 6.51, 6.65. 6.88, 6.99, 7.16-7.30. 
EXAMPLE 241 2H-Pyran-2-one, 3-(a-cyclopropyl-[5-(methox 

truophen-2-yi]-methyl)-5,6-^^ 
propyl- 

Physical characteristics are as follows: 
30 *H NMR complicated by presence of diastereomers. 

*H NMR (300 MHz, CDC1 3 ): 6 0.36-0J8, 0.71, 0.90, 1.23-1.42, 1.61-1.83, 2.47-2.62, 
3.40, 3.43, 3.75, 4.68, 6.41, 6.86, 6.88, 6.92, 7.10-7.21, 726-7.32. 
EXAMPLE 242 2H-Pyran-2-one, 5,6-dihydro-3^iphenylmethyl^-hydroxy-6-(3- 

phenylpropyl)-6-propyI- 
35 Physical characteristics are as follows: 

*H NMR (300 MHz, CDC1 3 ): 8 0.88, 1.22-1.38, 1.59-1.82, 2.48, 2.58, 5.71, 5.76, 7.07- 
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7.39. 

EXAMPLE 243 3-(a-Cyclopropylbenzyi)-6-( 1 <yclopropytaethyl-2-(tetrahydropyran-3- 

yl)emyl]-4-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
5 ms: found m/z = 408. 

EXAMPLE 244 3-(a-Cyclopropyl-mefa-(ethylsulfonylamino)benzyl-6-[ 1- 
cyclopropylmethyl-2^tetrahyto^ 
one 

Physical characteristics are as follows: 
10 ms: found m/z = 515. 

EXAMPLE 245 3-(cx-Cyclopropyl -meftj-(4-methylphenylsulfonylamino)benzyl-6-[ 1 - 
cyciopropylmethyl-2-(tetrahy<iro^ 
one 

Physical characteristics are as follows: 
15 ms: found m/z = 577. 

EXAMPLE 246 3Ka-Cyciopropyl^em-(4-methylpheny^ 
phenemyl)-4-hydroxy-2H-pyran-2-one 
Physical characteristics arc as follows: 
ms: found m/z = 543. 
20 EXAMPLE 247 3-(a-tyc!opropyl-mera-(ethylsulfonyla^ 

phenethyl>4-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 
ms: found m/z = 481. 
EXAMPLE 248 3-(a-Cyclopropyl-me/a^3-pyridylacetyla^ 
25 ethylphenethyl>4-hydroxy-2H-pyran-2-one 
Physical characteristics are as follows: 

*H NMR 5 0.22, 0.48, 0.64, 0.82, 1.60, 1.89, 2.48, 2.8, 2.9, 3.32, 5.69, 7.1, 7.2, 7.5, 
7.8, 8.4, 8.5 ppm. 

EXAMPLE 249 3-(a-Cyclopropyl-mewK4-pyridylacetylammo)benzyl)-6-(a- 
30 ethyl{*enethylH-hydroxy-2H-pyran-2-one 
Physical characteristics arc as follows: 

! H NMR 6 0.22, 0.48, 0.64, 0.82, 1.6, 1.9, 2.5, 2.8, 2.9, 3.3, 5.71, 7.05, IX 7.3, 7.5, 
8.40 ppm. 

PREPARATION 53 (4S,5R) 3-Butyryl-4-methyl-5-0ienyl-2-oxazolidinone (Formula W-l) 
35 Refer to Chart W. 

(4S,5R) 4-Methy!-5-phenyl-2-oxazolidinone (10.0 g) is added to tetrahydroruran (115 
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mL) and cooled to -78°C. To that solution is added n-butyl lithium (38.8 mL, 1.6 M in hexane) 
and the resulting reaction stirred at -78°C for 1 hour. To that solution is added butyryl chloride 
(6.75 mL) and the reaction stirred for an additional 1 J hours. The reaction is warmed to room 
temperature and quenched via addition of water (100 mL). The reaction is extracted with ethyl 

5 acetate, dried (sodium sulfate) and solvent removed in vacuco to yield the crude product. The 
residue is dissolved in hexane and placed in the freezer overnight Two crops of crystalls are 
obtained (8 J g, 4.5 g) to yield a total of 13.0 grams of the title product 
PREPARATION 54 (4S,5R) 3-(a[R]-Berrzyl)buryTyl-4-methyl-5-phenyl-2-oxazolidmone 
(Formula W-3) Refer to Chart W. 

10 (4S,5R) 3-Butyryl-4^emyi-5i)henyl-2^xaznlidinone of Preparation 53 (4.0 g) is cooled 

to -78°C in tetrahydrofuran (54 mL) under a nitrogen atmosphere. Lithium diisopropylamide 
(LDA, 2.0 M) is added dropwise over several minutes and stirring continued for 30 minutes. 
The reaction temperature is then adjusted to 0°C and benzyl bromide (2.15 mL) is added. The 
reaction is then allowed to warm to room temperature and after 30 minutes at room temperature, 

15 water (150 mL) is added and the reaction is extracted with ethyl acetate. The combined ethyl 
acetate extracts are dried and solvent removed in vacuo to yield a pale yellow oil. The oil is 
dissolved in toluene and applied to a silica gel column eluting with hexane to yield 4.4 g of the 
desired title product as an oil. [a]D = -69°. 

PREPARATION 55 (R) a-ethyl hyotoiiiiiamic acid (Formula W-4) Refer to Chart W. 

20 (4S4R) 3-(o^]-Beiizyl)butyryI-4-methy^^ of Preparation 54 

(3.48 g) is added to a 3:1 mixture of tetiahya^ruran/water (35 mL). To that solution is added a 
lithium hydroxide/hydrogen peroxide solution (from 10.3 mL of a @ 10 M solution of hydrogen 
peroxide and 911 mg of lithium hydroxide monohydrate) and the resulting solution stirred for 3 
hours. Water (50 mL) is added and the reaction is then extrated with ethyl acetate. The 

25 aqueous is acidified with 2N hydrochloric acid and extracted with methylene chloride to yield 
1.71 g of pure title product as a colorless liquid. [a]D = -36°. 

PREPARATION 56 (R) 2^-Dimethyl-6^(a^mylphenethyIHH-l,3-dioxm-4-one (Formula W- 
7) Refer to Chart W. 
(R) a-Ethyt hydrocinnamic acid of Preparation 55 (1.58 g) is added to methylene 
30 chloride (5 mL) followed by the addition of oxalyl chloride (0.82 mL, 1.05 equiv) at room 
temperature. After stirring for 4 hours, the solvent and excess oxalyl chloride is removed via 
evaporation to yield W-8. 

tert-Butyl acetate (2.4 mL, 17.8 mmol) is added to a tetrahydrofuran solution (10 mL) of 
lithium diisopropylamide (8.9 mL, 2.0 M LDA) dropwise at -78°C. After stirring for 30 
35 minutes, this lithium enolate (W-9) is added to the above acid chloride (W-8) (in tetrahydrofuran 
(5 mL)) dropwise via cannular at -78°C. After 20 minutes at -78°C, water (5 mL) is added and 
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the reaction wanned to 0°C. IN Hydrochloric acid (10 mL) is added slowly at 0°C followed 
by ethyl acetate (20 mL). The organic layer is separated and the aqueous extracted with several 
addition times with ethyl acetate. The combined extracts are dried and solvent removed in 
vacuo to yield 3.00 g of ten-butyl 5-phenyW[R]-ethyl-3-oxo-pentanoate (W-iO). Sulfuric acid 

5 (0.44 mL) is added dropwise to a mixture of ten-butyl 5-phenyl-4[R]-ethyl-3-oxo-pentanoate 
(3.0 g), acetone (1.5 mL) and acetic anhydride (3 mL) with stirring at 0°C overnight The 
reaction is then poured into saturated sodium bicarbonate (50 mL) and ice. The mixture is 
stirred and warmed to room temperture for 30 minutes and then extracted with ether (2 X 30 
ml. ) The combined ether extracts are dried over magnesium sulfate and solvent removed in 

10 vacuo to yield 2.81 g of crude title product Silica gel chromatography (acetone/ethyl 
acetate/hexane; 1:3:16) affords 2.10 g of the desired product as a colorless oil. 
Physical characteristics are as follows: 

H-NMR: 0.92(m), 1.60(s), 1.61(s), 2.41(m), 2.77, 2.80, 5.13, 7.12-7.27. 
EXAMPLE 250 (3S,6R) 3-(a-emylberayl)-6-(a-ethylph^ 

15 one (Formula CC-5) Refer to Chart CC. 

To (R) 3-phenylvaieric acid (CC-1) (Chemistry Letters (1981) 913-16) (400 mg) in 
anhydrous methylene chloride (5 mL) is added oxalyi chloride (0.21 mL) and the resulting 
solution heated at reflux for 2 hours. The reaction is then cooled to room temperature and the 
solvent and excess oxalyi chloride removed in vacuo to yield the crude acid chloride (CC-2). 

20 The acid chloride is dissolved in toluene (10 mL) and then heated to reflux. To that solution, ai 
reflux, is added a mixture of triethylamine (202 mg) and (R) 2^-dimethyI-6-(a-emylphenethyl)- 
4H-l,3-dioxin-4-one (350 mg) (CC-3) in toluene (1.5 mL) dropwise. A long needle is inserted 
via rubber septa just above the solvent to sweep acetone from the reaction. The reaction is 
maintained at reflux for 2J hours. The reaction is cooled to room temperature and the 

25 triethylamine hydrochloride is removed via filtratioa The filtrate is evaporated in vacuo and the 
residue, containing CC-4, is added to a methanol/water mixture (6:1; 35 mL) and 0.5 g of 
sodium carbonate added and the reaction stirred at room temperature overnight. The methanol 
is removed in vacuo and a saturated sodium carbonate solution (20 mL) added to the crude 
reaction mixture. That material is extracted with hexane (2 X 20 mL) which contains the 

30 methyl ester (R) a-ethyl hydrocinnamic acid (CC-6). The aqueous layer is made acidic by 
adding IN hydrochloric acid at 0°C to a pH @ 3. That aqueous is extracted with ethyl acetate 
(2 X 30 mL), dried (sodium sulfate) and solvent removed in vacuo to yield 359 mg of crude 
title product. Chromatography (silica gel; 15% ethyl acetate/methylene chloride) affords 299.9 
mg of material which is recrystallized to yield 210.0 mg of product An additional 20 mg of 

35 product is recovered from the mother liquiors to yield a total of 230.0 mg of the title product 
Physical characteristics are as follows: 
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MP 141-2°C. 

PREPARATION 57 (4R.5S) 3-Butyryl-4-methyl-5-phcnyl-2-oxazolidinone (Formula X-l) 
Refer to Chan X. 

(4R,5S) 4-Methyl-5-phenyl-2-oxazolidinone (10.0 g) is added to tetrahydrofuran (115 
5 mL) and cooled to -78°C. To that solution is added n-butyl lithium (38.8 mL, 1.6 M in hexane) 
and the resulting reaction stirred at -78°C for 1 hour. To that solution is added butyryl chloride 
(6.75 mL) and the reaction stirred for an additional 1.5 hours. The reaction is warmed to room 
temperature and quenched via addition of water (100 mL). The reaction is extracted with ethyl 
acetate, dried (sodium sulfate) and solvent removed in vacuco to yield the crude title product 
10 (X-l). The residue is dissolved in hexane and placed in the freezer overnight Two crops of 
crystals are obtained (1 1.5 g, 1.7 g) to yield a total of 132 grams of product. 
Physical characteristics are as follows: 

H-NMR (CDC13) 0.88, 0.91, 0.98, 1.00, 1.03, 1.68, 1.70, 1.73, 1.75, 2.88, 2.91, 2.92, 
2.93, 2.95, 2.97, 4.74, 4.77, 4.79, 4.74, 4.77, 4.79, 5.66, 5.68, 7.26-42. 
15 PREPARATION 58 (4WS) 3-(a[S]-Benzyl)butyryl^memyl-5-phenyl-2<)xazolidinone 
(Formula X-3) Refer to Chan X. 
(4R3S) 3-Butyryl-4-methyl-5-phenyl-2-oxazoIidinone of Preparation 57 (11.5g) is 
cooled to -78°C in tetrahydrofuran (100 mL) under a nitrogen atmosphere. Lithium 
diisopropyiamide (LDA, prepared from 33 J mL of 1.6 M n-butyl lithium and 7.83 mL of 
20 diisopropylamine; total volume of tetrahydrofuran is 80 mL) is added dropwise over several 
minutes and stirring continued for 30 minutes. The reaction temperature is then adjusted to 0°C 
and benzyl bromide (8.3 mL) is added. The reaction is then allowed to warm to room 
temperature and after 30 minutes at room temperature the reaction is quenched with 025 M 
hydrochloric acid. The reaction is extracted with ethyl acetate (3 X 100 mL). The combined 
25 ethyl acetate extracts are dried and solvent removed in vacuo to yield a pale yellow oil. The oil 
is dissolved in toluene and applied to a silica gel column, eluting with hexane (500 mL) and 
then 15% ethyl acetate/hexane to yield 13.8 g of the desired tide product as an oil. 
Physical characteristics are as follows: 

H-NMR (CDCI3) 0.619, 0.641, 0.024, 0.949, 0.973, 136, 1.58, 1.60, 1.62, 1.72, 1.75, 
30 1.78, 1.80, 2.74, 2.76. 2.79, 2.81. 2.97, 2.99, 3.01, 3.04. 4.16, 4.16. 4.20, 4.71. 4.74, 4.76, 539, 
5.61,7.16-7.42. 

PREPARATION 59 (S) a-ethyl hydrocinnamic acid (Foimula X-4) Refer to Chart X. 

(4R.5S) 3-(a[S]-Benzyl)butyryl-4-methyl-5-phenyl-2-oxazolidinone of Preparation 58 
(1.50 g) is added to a 3:1 mixture of tetrahydrofunm/water (15 mL). To that solution is added a 
35 lithium hydroxide/hydrogen peroxide solution (from 4.45 mL of an @ 10 M solution of 

hydrogen peroxide and 393 mg of lithium hydroxide monohydrate) and the resulting solution 
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stirred for 3 hours. Water (50 mL) is added and the reaction is then extrated with ethyl acetate. 
The aqueous is acidified with 2N hydrochloric acid and extracted with methylene chloride to 
yield 0.746 g of pure title product as a colorless liquid. [<x]D = +34°. 

PREPARATION 60 (S) 2,2-Diraethyl-6-(a^ylphenethyl)-4H-U3-dioxin-4-one (Formula X- 
5 7) Refer to Chart X. 

Following the procedure described for the preparation of (R) 2^-dimethyl-6-{a- 
ethylphenethyl>4H-K3-dioxin-4-one of Preparation 56, 6.5 grams of the tide product is 
prepared. 

Physical characteristics are as follows; 
10 H-NMR: 0.92(m), 1.60(s), L16(s), 2.41(m), 2.77, 2.80, 5.13, 7.12-7.27. 

EXAMPLE 25 1 (3S,6S) 3-(a-ethylbenzyl)-6-<a-ethyty^ 

one (Formula DD-5) Refer to Chart DD. 
Following the procedure described for the preparation of (3S,6R) 3-{a-ethylbenzyl)-6- 
(a-ethylpher«myl)^hydroxy-2H-pyran-2-one of Example 250, L40 grams of the title product is 

15 prepared. 

Physical characteristics are as follows: 
MP 162-164°C. 

EXAMPLE 252 Sodium (3S,6R) 3-<a^ylbeiizyl)-6Ka^yipher^ 
4-oxide 

20 (3S,6R) 3-(a^ylbenzyl>6-(a<thylphenethylH-hydroxy-2H-pyran-2-one of Example 

250 (36.2 mg) is added to 1.0 mL of tetrahydrofuraa To that solution is added 0.4 mL of 0.25 
N sodium hydroxide at room temperature. That mixture is stirred for 30 minutes and the 
tetrahydrofuran and water are removed in vacuo. The resulting salt is washed with ethyl ether 
and dried in the vacuum oven over night This affords 37 5 mg of the desired sodium salt title 
25 product 

Physical characteristics are as follows: 
MP 210PC (decomposes). 

H-NMR (DMSO-d6) 0.739 (multiplet), 0.758 (multiplet), 1.431 (multiplet), 1.896 
(multiplet), 2.298 (multiplet), 2.658 (part of an ABX), 2.759 (part of an ABX), 3.982 (triplet), 
30 5.199 (singlet), 6.99-7.37 (multiplet). 

EXAMPLE 253 (3R,6R) 3-(a-emylbeiizylWa-emylpn^^ 
one (Formula AA-5) Refer to Chart AA. 
Physical characteristics are as follows: 
MP 161-3°C 

35 EXAMPLE 254 (3R,6S) 3-(a^mylbenzyl)-6-(a<myIphenemyl)^hydroxy-2H-pyran-2- 

one (Formula BB-5) Refer to Chart BB. 
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Physical characteristics are as follows: 

H-NMR: 0.33 (m) f 0.95 (m), 1.62 (m), 2.13 (m), 2.49 (m), 2.80 (m), 2.88 (m), 4.26 (m), 

5.7 (s), 7.02-7.43 (m). 

Utilizing procedures described above, or analogous thereto, the following additional 
5 compounds of the present invention are prepared: 

3-(a-Ethyl(furfur-2-yl)) Series 

C-6 aryls with ethyl and cyclopropylmethyl: 

3-{a-ethyl(furfur-2-yl))-4-hydroxy 

3-(a^thyl(furfiir-2-yl))^ 
10 3-(a-ethyl(furfur-2-yl)H-hydroxy-6^ 

3-(a-ethyl(tuifur-2-yl))-4-hydroxy-6-(^ 

3-(a-ethyl(furfur-2-yl))-^ 

3-(a-etoyl(furta-2-yl))-4^ 

3-(a-emyl(furfur-2-yl))-4-hydrox^ 
15 3-(a-ethyl(furfur-2-yl))-4-h 

3-(a-etliyl(furnir-2-yl))-4-ty 

3-(a-ethyl(furfiir-2-yi))-4-hydrox^^ 

3-(a-etiiyl(turfur-2-y0)^hydroxv^ 

3-(a-etfiyI(furfur-2-yl))^hydroxy^ 
20 3-(a-etiiyl(iurfuj-2-y0 

3-(a-ethyl(furfur-2-yl)H-hyd 

one 

3-(a-ethyKfurfur-2-yl))^hydro 
one 

25 3-(a-eriiyl(furfur-2-yl))^h 
pyran-2-one 

3-(a-ethyl(furfur-2-yI))-4-hydrm^ 
pyran-2-one 
C-6 tetrahydrofuryi: 
30 3-(a-etiiyl(furnir-2-yi))-4-hydroxy^^ 

3-(a-ethyl(furfur-2-yl))-4-hydroxy-6-( 1 -(tetrahydrofuran-3-ylm^ 

3-(a^thyl(fuifur-2-yl))-4-hydroxy-^^^ 

pyran-2-one 

3-(a-ethyl(furftir-2-yl))-4-hydroxy-6-(l-(tetrahydrofo 
35 pyran-2-one 

C-6 tetrahydropyran: 
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3-(a-ethyl(furfur-2-yI))-4-hydro^^ 

3-(a-ethyl(furftir-2-y0)^hydroxy-6Kl-(tetrahydropyran-3^ 

3-(a^thyI(ftirfur-2-yl))^hydroxy-6-(H^ 

3.(a-ethyl(furfur-2-yl))-4-hydroxy-6-{ 1 -(tetrahydropyran-2-ylmeihyl)cyciopropyimethyl)-2H- 
5 pyran-2-one 

3-(a-ethyi(furfur-2-y!)>4-hydroxy-6-{ 1 -(tetrahydiX)pyran-3-ylmemyI)cyclopropylmethyl).2H- 
pyran-2-one v ~ 

3-(a-etliyl(furftir-2-yl)H-hydroxy-6-( 1 Ktetrahydropyi^-4<ylmethy!)cyclopropylmethyl)-2H- 
pyran-2-one 
10 C-6 furans/thiophenes: 

3-(a^thyl(furfur-2-yl)>^hydroxy^^ 

3-(a-ethyl(faifur-2-yl))^hydroxy-6-( 1 Kfuran-3-ylmethyI)propyi)-2H-pyran-2-onc 
3Ka-etoyl(furfur-2-yl))-4-hydro^^ 
3<a-ethyl(furfur-2-yl)H^ 
15 3-(a^thyl(furfur-2-yl))^ 
3-(a^thyl(fiirfiir-2-yl))^^ 

3-(a-ethyl(furfur-2-yl))-4-hydroxy-6-(l-(thiophen-2-ylm 
3-(a^thyl(furfiir.2-yl)H-hydroxy-6-(Hthiophen^ 
3-(a-Cyclopropyl(furfur-2-yl)) Series 
20 3Ka<yclopropyl(furfur-2-yl))^ 

3Ka<yclopropyl(furfur-2-yI))-4-hydroxy-6-(a-ethyl-[p-fluo 

3Ka-cyclopropyl(furfur-2-yl))^hy^ 
3-(a<yciopropyl(furfur-2-yl))^^ 
3-(a-cycIopropyl(fiirfur-2-yl)^^ 
25 3-(a^yclopropyI(furfiir-2-yl)M^ 
3-(a-cyclopropyKfarfiir-2-yl))-4-^ 
3Ka^yclopropyI(furfur-2-yl))-4-hydroxy-6-(a-ethy]-[p-triflu 

one 

3<a-<7Clopropyl(farfur-2-yl))-4-^^^ 

30 one 

3-(a<yciopropyi(furfur-2-yl)^ 

2- one 

3- (a-cyciopropyl(fiirftir-2-yl))-4^ 
2-one 

35 3^a-cyclopropyl(fwfor-2-yI))^^ 
pyran-2-one 
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3-fa-cyciopropyl(njrnjr-2-yD)^hydroxy-6-(a^^ 
pynm-2-one 

3-(a-cyclopropyl(furfiir-2-yi))4-hydroxy-6-^ 
pyran-2-one 

5 3^a-cyclopropyl(fiirftir-2-yl))-4-hydroxy-^^ 
pyran-2-one 

3-(a<yclopropyl(nirfur-2-yI)M-hydroxy-6-^ 
2H-pynm-2-one 

3-(a^yciopropyl(njrfiir-2-yl)M-hydroxy-6-(a-^ 
10 2H-pynm-2-one 
C-6 tetrahydrofijryl: 

3-(a-cyclopropyl(nirfar-2-yI))^hydroxy-^^ 
one 

3-(a-cyclopropyKfarfor-2-yl))^hy(to^ 
15 one 

3-(a^yciopropyl(furfur-2-yl))-4^^ 
2H-pynui-2-one 

3^a-<^clopropyl(farfar-2-yi)^ 
2H-pyran-2-one 
20 C-6 tetrahydropyran: 

3Ka-cycJopropyKfurfur-2-yl))^ 
one 

3<a-cyclopropyl(njrfur-2-yl))^hydm 
one 

25 3-(a<yclopropyl(ftjrfur-2-y0^ 
one 

3-(a^yclopropyKforfijr-2-yi)M-hydm^ 
2H-pyran-2-one 

3-(a<yclopropyI(njrfur-2-yi))^hydroxy^ 
30 2H-pyran-2-one 

3-(a-cyclopropyl(fijrnjr-2-yl))-4-hydro^^ 

2H-pyran-2-one 

C-6 furansAhiophenes: 

3-(a-cyclopropyl(njrfiir-2-yI))^hy^^ 
35 3-(a<yclopropyl(furfur-2-yl))-4-hydroxy-6-(l-(furan-3-ylm 

3-(a<yclopropyl(farfiir-2-yl))-4-hydra^ 



WO 94/11361 



PCI7US93/10645 



-131- 

3-(a^yclopropyI(fiirfur-2-yI))^hy^ 

3-(a<yclopropyl(furfur-2-yl))^ 

one 

3-(a^yclopropyl(nirfur-2-yl))^hyd 
5 one 

3-(a-cyclopropyl(njrfur-2-yl))-4-hydroxy-6-( 1 -(thiophen-2-ylmethyl)cyclopropylmethyl)-2H- 
pyran-2-one 

3-(an;yclopropyl(furfur-2-yi)M-M^ 

pyran-2-one 
10 3-(a-Ethyl(5-methyl(njrlur-2-yI))) Series 

C-6 aryls with ethyl and cyclopropyimethyl: 

3-(a-etoyl(5-methyl(furfur-2-yl)^ 

3^a-ethyl(5-methyl(fur^ 

3-(a^thyi(5-methyKfrrfur-2-yl» 
15 3-(a*thyl(5Hnethyl(fiirf^ 

3-(a-ethyl(5-methyl(furnjr-2^ 

3<a*thyl(5-methyl(furf^^ 

3Ka*thyl(5-methyl(furf^ 

3^a*thyl(5-melhyl(fur^ 
20 2-one 

3Ka^thyI(5-metfiyKfurfiir-2-yi)))^ 

2- one 

3^a^thyl(5-methyl(njrfur-2-yl))^ 
pyran-2-one 
25 3^a^yl(5-methyl(furfur^ 
pyran-2-one 

3<a*thyl(5-memyl(furfiir-2-y0^ 
pynin-2-one 

3- (a^thyl(5-roethyt(furfur-2-yl))^ 

30 pyran-2-one 

3^a-ethyK5-methyl(furfur-2-yl))>^^ 

2H-pyran-2-one 

3Ka-ethyI(5-memyi(furfur-2-yI»^ 
pyran-2-one 
35 3<a<thyl(5-methyl(fiir^ 

trifluoromethyiphenethyl])-2H-pyran-2-one 
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3-(a-ethyi(5-methyl(funur-2-yl)))-4-hy^^ 
trifluoromethylphenethyl])-2H-pyran-2-one 
C-6 tetrahydrofuryl: 
3^a-ethyI(5-raethyl(furfur-2-yi)))-^^ 
5 2-one 

3^a^thyl(5-methyl(lunur-2-yl)))-4-hyciroxy-6-( 1 -{tetrahy drofuran-3-ylmethyl)propyl)-2H-pyran- 

2- one 

3- (a-ethyl(5-methyl(furfur-2-yl))H-hydit>xy-6-( 1 -(tetrahydrofuran-2- 
ylmethyl)cyclopix)pylmcthyI>2H-pyran-2-one 

10 3-(a^thyl(5-methyl(fuiftr-2-yl)))^ 

ylmethy!)cycIopropylinethyl)-2H-pyran-2-one 
C-6 tetrahydropyran: 

3-(a-cthyi(5-methyl(furftir-2-yl)))-4.hydroxy-6-( 1 -{tctrahydropyi^2-ylmethyi)propyI)-2H-pyran- 
2-one 

15 3-(a-ethyl(5-methyl(furfii^^ 

2- one 

3- <a-ethyI(5-methyl(furnjr«2^ 

2- one 

3- (a-ethyl(5-memyl(nirfur-2-yl»^ 

20 ylmethyl)cyclopropyImethyl)-2H-pyran-2-one 

3-(a-ethyK5-methyl(furfur«2-yl»^ 

ylmethyl)cyclopropylmethyi>2H-pyran-2-one 

3-(a-ethyl(5-memyl(furfur-2-yO^ 

ylmethyI)cycIopropylmediyl)-2H-pyran-2-one 
25 C-6 furans/thiophenes: 

3-{a^thyl(5-methyI(fijrfur-2-yI))^ 

3-<a-ethyl(5-methyl(furftir-2-yI)))-4-hydroxy-6-{ 1 -(niran-3-ylmethyl)propyl>2H-pyran-2-one 
3-(a-ethyl(5-me%l(furfur-2-yl)))^^ 
3Ka^thyl(5-methyl(furfur-2-yro 
30 3-(a^thyl(5-methyl(farfur-2-yI»^ 
pyran-2-one 

3-<a-ethyl(5-methyl(furfur-2-yl»^ 
pyran-2-one 

3-(a-ethyl(5-methyl(fiirfur-2^ 
35 pyran-2-one 

3-(a-ethyK5-methyl(fiirfur-2-yl)))^ 
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pyran-2-one 

3-(a-CycJopropyl(5-methyI(furfur-2-yI))) Series 
3-(a^yclopropy!(5-methyl(furrur-2-yl)))^ 
3-(a-cyclopropyl(5-methyKfurfur-2^ 
5 one 

3-(a-cyciopropyl(5-methyl(furf^ 
one 

3-(a-cydopropyl(5-methyl(fiirfiir-2-yl)))^ 
one 

10 3-(a<yclopropy!(5-methyl(farfur~2^ 
one 

3Ka<yclopropyI(5-methyi(furfu^^ 

2- one 

3- (aK:ycIopropyK5-methyl(furf^ 
15 2-one 

3-(a^dopropyl(5-methyl(furfi^^ 
pyran-2-one 

3-{a-cydopropyl(5^ethyl(furta^ 
pyran-2-one 
20 3-(a-cyclopropyI(5-metbyKfuita^ 
2H-pyran-2-one 

3-(a-cydopropyl(5-methyl(furfur-2-yl)))^ 

chlorophenethyl])-2H-pyran-2-one 

3-(a-cydopropyl(5-methyl(furfur-2^^ 

25 bromophenethyl]>2H-pyran-2-one 

3-(a-cyclopropy1(5-methyl(farto-2^^ 
methylphenethyl])-2H-pyran-2-one 
3-(a<ydopropyl(5-roethyl(furfiir-2-yl»^ 
methoxylphenethyI])-2H-pyran-2-one 

30 3Ka-cyclopropyl(5-methyl(fu^ 
hydroxyphenethyI])-2H-pyran-2-one 
3-<a-cydopropyl(5-metfiyl(fcrta-2-yl)))^ 
irifluoromethylphenethyl])-2H-pyran-2-one 
3Ka<yclopropy!(5-methyl(furfiH^ 

35 trifluoromethylphenethyl])-2H-pyran-2-one 
C-6 tetrahydrofuryl: 
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3-(a-cyclopropyi(5-methyI(furfur-2-yl^ 
pyran-2-one 

3-(a^yciopropyl(5-methyl(furfu^ 

pyran-2-one 
5 3-(a<yclopropyl(5-methyl(farfur-2-yi^ 

ylmethyl)cyclopropylmethyl>2H-pyran-2-one 

3-(a-cycIopropyl(5-methyl(fiirfiir^ 

ylmethyi)cycIopropylmethyI>2H-pyran-2-one 

C-6 tetrahydropyran: 
10 3<OK7dopropyl(5-methyl(^ 

2H-pyran-2-one 

3^a-cyciopix>pyl(5-memyl(fui^ 
2H-pyran-2-one 

3-(a-cyclopropyl(5-methyl(fui^^ 
15 2H-pyran-2-one 

3Ka^clopiopyl(5^ethyl(furfiu--2-yl)))^hydroxy-6K 

yimethyl)cyclopropyimethyl>2H-pyran-2-one 

3Ka^clopiopyl(5-methyI(furf^^ 

ylmcthyl)cyclopropyimethyl)-2H-pyran-2-one 
20 3Ka<yclopropyl(5-methyl(furfur-2-yl)))^^ 

ylmethyl)cyclopropylmethyl>2H-pyran-2-oiie 

C-6 furans/thiophenes: 

3Ka^cIopropyl(5-methyKfurfur-2^^^^ 

one 

25 3Ka-cyclopropyl(5-metliyl(furfu^ 
one 

3^a<yclopropyl(5-methyl(iurfu^ 

2- one 

3Ka^ciopropyl(5-methyl(furfti^^ 

30 2-one 

3- (a<yclopropyl(5-methyl(furf^^ 
2H-pynin-2-one 

3Ka<yclopropyl(5-methyl(fuito-2-yl)M 
2H-pyran-2-one 
35 3-(a<yclopropyl(5-methyI(fui^ 

ylmethyI)cyclopropylmethyl>2H-pyran-2-one 
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3-(a^:yclopropyI(5-methyl(furf^ 
ylmethyl)cyciopropylmethyI)-2H-pyran-2-one 
3-(a-EthyI(thiophen-2-ylmethyl)) Scries 
C-6 aryis with ethyl and cyciopropylmethyl: 
5 3<a^thyl(thiophen-2-ylmethyl))-4-hydro^ 
3-(a-ethyI(truophen-2-ylmethyl))-4-hyd^ 

3<a^thyl(thiophen-2-ylmethyI)H-hydroxy-6-(a-ethyl-[p-chlorophene% 
3-(a-ethyI(tliiophen-2-ylmethyl))-4-^ 
3-(a^thyl(tWophen-2-ylmethyi))^hydix>xy-6-(^^ 
10 3Ka^thyI(tMophen-2-ytaethyl))^hycto^ 
3-(a-ethyl(tWophen-2-ylmethy]))-4-hyd^ 
3^a-ethyl(tWophen-2-ylniethyI))-4-hydroxy^ 
one 

3^a-ethyl(triiophen-2-ylmethyl))^hydro^^ 
15 one 

3Ka-ethyl(trnophen-2-ylmethy!))^hydro^^ 
pyran-2-one 

3-(anitoyl(thiophen-2-yimethyl)^ 
pyran-2-one 
20 3Ka-ethyl(thiophen-2-ylmethyl))-^ 
pyran-2-one 

3-(a-ethyl(thiophen-2-ylmethyl))-^ 
pynin-2-one 

3-(a-ethyl(thiophen-2-ylmethyl))-^ 
25 pyran-2-one 

3-(a-ethyI(thiophen-2-ylmethyl))^hydro^^ 
pyran-2-one 

3-(a-ethyl(thiopr^-2-ylmethyl)H^^ 
trifluoromethylphenethyl])-2H-pyran-2-one 
30 3-(a^thyl(thiophen-2-ylmethyi)H-hydroxy-6Ka-cyc]opropylraethyJ-[p- 
trifluororaethylphenethyl])-2H-pyran-2-one 
C-6 tetrahydrofuryl: 

3-(a-ethy!(thiophen-2-ylmethyI)>4-hydroxy-6-( 1 Kteti^ydrofuran-2-ylmethyI)propy])-2H-pynin- 
2-one 

35 3-(a-ethyl(thiophen-2-ylmethy!))-4-hydroxy-6-( 1 -(tetrahydronjran-3-ylmethyl)propy]>2H-p>Tan- 
2-one 
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3-(a-ethyl(thiophen-2-ylmemyi)>4-hydiw-^ 
ylroethyI)cyclopropylmethyl>2H-pyran-2<>ne 
3-{a-ethyl(thiophen-2-ylmethyl))-4-hydroxy-6-(l-(tetrahydrofuran 
ylroethyl)cyclopropylmethyl>2H-pyran-2-one 
5 C-6 retrahydropyran: 

3-(a-ethyl(thiophen-2-ytaethyI))^ 
2-one 

3^a-ethyl(thiophen-2-ylmethyl))^ 
2-one 

10 3Ka^thyl(tWophen-2-ytaet^ 

2- one 

3<a-etoyl(thiophen-2-ylmethy!))-4-h^^ 
yimethyl)cycIopropylmethyl)-2H-pyran-2-one 
3Ka-ethyl(thiophen-2-ylmethyI)^ 
1 5 y imethyl)cyclopropylmethyl)-2H-pyran-2-oiie 

3- <a-ethyt(tMophen-2-ytaet^ 
ylmethyl)cyclopropyImethyI)-2H-pyran-2-one 
C-6 furans/thiophenes: 
3^a-ethyl(thiophen-2-ylmemyl))-4-h^^ 

20 3^a<thyi(thiophen-2-yImemyl))-4-hydroxy-^^^ 

3-{a-ethyl(thiophen-2-ylmet^ 

3^a-ethyl(thiophen-2-ylmetoyl))^ 

3Ka-ethyl(thiophen-2-ylmethyl^^ 

pyran-2-one 
25 3^a<thyI(tHophen-2-y^ 

pymn-2-one 

3^a-ethyl(thiophen-2-ylmethyI))^ 
pynm-2-one 

3^a-ethyl(thiophen-2-ylmethyl))-4-^ 
30 pyran-2-one 

3-<a-Cyclopropyl(thiophcn-2-ylmethyl)) Scries 

3Ka^ciopropyl(thiophen-2-ylme^ 

3Ka<yclopropyl(tWophen-2-yta^^ 

one 

35 3-{a-cyclopropyKthiophen-2-ylmemyI))^ 
one 
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3-(a^yciopropyl(thiophen-2-yime^ 
one 

3^a^yclopropyl(tWophen-2-yto 
one 

5 3^ a ^ciopropyl(thiophen-2-yimethyI)^ 

2- one 

3^a<yclopropyl(thiophen-2-y^^ 
one 

3^a<yciopropyl(thiopben-2^ 
10 pyran-2-one 

3Ka<yclopropyl(thiophe^^^ 
pynm-2-one 

3^a<yclopropyl(thiophen-2-yIine^ 
2H-pyran-2-one 
15 3^a<yclopropyl(thiophen-2-yime^ 
2H-pyran-2-one 

3^a^clopropyI(thiophen-2-ylinethyl)^^ 
2H-pyran-2-one 

3- (a<yciopropyl(thiophen-2-ylro^^ 
20 2H-pynm-2-one 

3-(a^clopropyl(thiophen-2-ylroe^^ 
methoxylphenethyl])-2H-pyran-2-one 
3<a<yclopropyl(thiophen-2-yImetoy^^ 
hydroxyphenethyl])-2H-pyran-2-one 
25 3<a<yclopropyl(thiophen-2-yira^ 

trifluoromethylphenethyI])-2H-pyran-2-one 

3-(a^yclopropyl(thiophen-2-ylm^^ 

trifluoromethylphenethyl])-2H-pynin-2-one 

C-6 tetrahydrofuryl: 
30 3^ydopropyl(thioph^^ 
pyran-2-one 

3-(a^yclopropyl(thiophen-2-ylme^^^ 
pyran-2-one 

3-(a^yclopropyl(thiophen-2-ylmethyl^ 
35 ylmethyl)cyclopropylmethyl)-2H-pyran-2-one 
3-(a«cyclopropyl(thiophen-2-ylroet^ 
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ylmethyl)cydopropylmethyI)-2H-pyran-2-one 
C-6 tetrahydropyran: 

3-(a-cydopropyl(ttaopheii-2-ylmethyl))-4-^^ 
pyran-2-one 

5 3-(a-cyc!opropyl(ttoophen-2-ylmethyl))^ 
pyran-2-one 

3-(a-cydopropy!(thiophen-2-ylme^ 
pyran-2-one 

3-(a-cyclopropyl(lhiophen-2-y lmethyl))^-hydroxy-6-( 1 -(tetrahydropyran-2- 
1 0 ylmethyl)cydopropylmethyl)-2H-pyran-2-one 

3-(oc-cydopropy l(thiophen-2-yimethy I))-4-hydroxy-6-( 1 -{tetrahydropyran- 3- 
ylmethyl)cyclopropyimethyl)-2H-pyran-2-one 

3-(a-cydopropyl(thiophen-2-y lmethyl)>4-hydroxy-6-( 1 -(tetrahydropyran-4- 
yLmethyl)cyclopropyLmethyl)-2H-pyran-2-one 

15 C-6 furansAhiophenes: 

3-(a-cydopropyl(thiophen-2-ylmeihyl))-4-hydroxy-6-( 1 -(furan-2-yimethyl)propyl>2H-pynm-2- 

one 

3-{a<ydopropyi(thiopheii-2-ylmeto^^^ 
one 

20 3-(a-cydopropyi(tWophen-2-ylmefoyl)^ 

2- one 

3- (a-cydopropyI(thiophen-2-ylme^^ 

2- one 

3Ka<ydopropyl(tMophen-2-ylmethyl)^ 
25 2H-pyran-2-one 

3- (a-cyclopropy!(thiophen-2-ylmetoy0)^ 
2H-pyran-2-one 

3-<a-cydopropyl(thiophen-2-ylmediyl))-4-hydn)xy-6-( 1 -(thiophen-2- 

ylmethyl)cycIopropylmethyl>2H-pyran-2-one 
30 3-<a-cydopropyl(thiophen-2-ylme^ 

ylmethyl)cydopit)pylmethyl)-2H-pyran-2-one 

3-{a-Ethyl(5-methy!(thiophen-2-ylmethyl))) Series 

C-6 aryls with ethyl and cydopropylmethyl: 

3-<a-ethyl(5-methyl(thiophen-2-yta^ 
35 3-(a-etoyI(5-methyl(tWophen-2-ylm^^ 

2-one 
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3-(a^thyi(5-methyi(thiophe^^ 

2- one 

3- (a-ethyl(5-mctoyl(thiophen-2-yim 

2- one 

5 3-(a-ethyl(5Hneftyl(thioph^ 
pynin-2-one 

3.(a^thyl(5-methyl(thiophen-2 % vlmethyl)))^hy^ 
pyran-2-one 

3- (a^thyl(5Hnemyl(thiophen-2-ylmethyl)))^hyclro 
10 pyran-2-one 

Ma^thyl(5-methyl(thiophen^^ 

2H-pyran-2-one 

3-(a-ethyi(5-methyI(thi^^ 

2H-pyran-2-one 
15 3-(a-ethyl(5-methyl(thiophen^ 

fluorophenethyi])-2H-pyran-2-one 

3-(a-ethyI(5-methyl(thiophen-2oto 

chloropheneihyl])-2H-pyran-2-one 

3-(a^yl(5^ethyl(lhto^^ 
20 bromophenethyi])-2H-pyran-2-one 

3-(a<thyl(5-methyl(thiophen^ 

methyl{*enethyl]>2H-pyran-2-one 

3-(a^thyl(5-methyl(tMoph^ 

raethoxy{phenethyl])-2H-pyran-2-one 
25 Ha*thyl(5-methyl(th^ 

hydroxyphenethy!]>2H-pyran-2-one 

3-(a-ethyl(5-methyl(tWoph^^ 

trifiuoromethylphenethyl]>2H-pyran-2-one 

3.(a*thyK5-methyl(thiophen-2-yta^ 
30 trifluoromethylphenethyl])-2H-pyran-2-one 

C-6 tetrahydrofuryl: 

3<a-ethyl(5-methyi(thiophe^ 

2H-pynm-2-one 

3-(a-ethyl(5-memyl(thiophen-2-^^ 
35 2H-pynm-2-one 

3-(a-ethyl(5-methyl(thiophen-2-ylm^^ 
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ylinethyl)cyclopiopylmethyIV2H-pyran-2-one 

3-(a-ethyl(5-mcthyi(thiophen-2-ylmethy!)))-4-hydroxy-6-( 1 -(tetrahydrofuran-3- 
ylmethyi)cyclopropylmethyl)-2H-pyran-2-one 
C-6 tetrahydropyran: 
5 3-(a-ethyl(5«methyl(thiophen-2-yime 
2H-pyran-2-one 

3-(a^toyl(5-methyl(thiophen-2-ylmet^ 
2H-pyran-2-one 

3-(a-ethyl(5-methyl(thiophen-2-yIme^ 
10 2H-pyran-2one 

3-(a^myl(5-memyl(thiophen-2-ylmethy0^^ 

ylmethyl)cyclopropylmethyI)-2H-pyran-2-one 

3-(a-ethyl(5-methyl(thiophen-2-^ 

ylmethyl)cyclopropylmcthyl)-2H-pyran-2-one 
1 5 3^a^thyI(5-methyKthiophen-2-ylmethyl))H-hydroxy-6-( 1 -(tetrahydropyran-4- 

ylmethyi)cyclopropylnicthyl)-2H-pyran-2-one 

C-6 furans/thiophenes: 

3^a-cthyI(5-methyl(thiophcn-2-ylmethyl))>4-hydn>xy-6-{ 1 -(furan-2-ylmethyl)propyl)-2H-pyran- 
2-one 

20 3-(a-ethyl(5-methyl(thiophen-2-yta^ 

2- one 

3- <a-ethyK5-methyl(thiophen-2-yta^ 
pyran-2-one 

3-(a^toyK5-methyl(thiophen-2-ylme^ 
25 pyran-2-one 

3-(a-ethyl(5-me%l(thiophen-2-ylme^ 

ylmethyl)cyciopropylmethyi)-2H-pyran-2-one 

3-(a-cthyl(5-methyl(thiophen-2-ylmethyl)))-4-hydroxy-6-(lK^^-3- 

ylmethyl)cyciopropyimethyl)-2H-pyran-2-one 
30 3-(a-ethyl(5-methyl(thiophen-2-ylmethyl)))-4-hydroxy-6-(l-(thiophen- 

ylmethyl)cyclopropylmcthyl)-2H-pyran-2-one 

3-(a^thyl(5-methyl(thiophen-2-y^ 

ylmethyl)cyclopropylmethyl)-2H-pyran-2-one 

3-(a-Cyclopropyl(5-methyl(thiophen-2-ylmethyi))) Scries 
35 3-(a<yciopropyl(5-methyl(thiopte^^ 

one 
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3-(a<yc]opropyl(5-methyl(thiophen-2-ylm^ 
pynin-2-one 

3Ka<yclopropyl(5-methyl(thiophen-2-yta^ 
2H-pyran-2-one 
5 3-(a-cyclopropyl(5-methyl(thiophe^^ 
2H-pyran-2-one 

3-(a-cyclopropyl(5-roethyl(thioph^ 
2H-pyran-2-one 

3-(a-cydopropy!(5-methyl(thioph^ 
10 2H-pyran-2-one 

3-(a-cyclopropyl(5-methyl(ttooph^ 
2H-pyran-2-one 

3Ka^yclopropyl(5-methyl(thiophen-2-^^ 

trifluoromethylphenethyl])-2H-pyran-2-one 
15 3-(a^ciopit>pyl(5-methyl(fa^ 

lxifluoromethyiphenethyl])-2H-pyran-2-one 

3-(aK>yclopropyl(5-methyl(tWophe^ 

fluorophenethyl])-2H-pyran-2-ooe 

3-(a-cyclopropyl(5-methyi(tmop^ 
20 chlorophcnethyiD-2H-pyran-2-one 

3^a^yclopropyl(5-methyl(ttoophen-2-y^^ 

bromophenethyI])-2H-pyron-2-one 

3<a^yclopropyl(5-methyl(th^ 

methylphenethy!])-2H-pyran-2-one 
25 3Ka^yclopropyl(5-methyl(tMophen-2-ylmethyl)))^ydroxy-6-(a-cyc 

methoxylphenethyl])-2H-pyran-2-one 

3<a^yclopropyl(5-memyl(thiopto 

hydroxyphenethyl]>2H-pyran-2-one 

3<a^ycIopropyl(5-methyl(thiophen-2-yta^ 
30 tri£luoromethylphenethyl])-2H-pyran-2*one 

3-(a-cyclopropyl(5-methy!(thiophen-2-ylme^^ 

trifluoromethylphenethyl])-2H-pyran-2-one 

C-6 tetrahydroftiryi: 

3-(a-cyclopropy!(5-methyl(thiophen-2-yta^ 
35 ylmethyl)propyl)-2H-pyran-2-one 

3-(a-cyclopropyl(5-methyl(thiophen^^ 
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ylmethyl)propyl)-2H-pyran-2-one 

3-(a-cyclopropyl(5-methyl(thiophen^ 

ylmethyl)cyclopropylmethyl)-2H-pyran-2-one 

3-(a-cyciopropy l(5-methy l(thiophen-2-y lmethyl)))^-hydroxy-6-( 1 -(tetrahydrofuran-3- 
5 ylmethyl)cyclopropylmethyl)-2H-pyran-2-one 
C-6 tetrahydropyran: 

3-(a-cyclopropyl(5-metoyl(thiophen-2-ylme^^ 
ylmethyl)propyl)-2H-pyran-2-one 
3-(a-cyclopropyl(5-methyl(thiophen-2^ 
10 ytmethyi)propyi>2H-pyran-2-one 

3-{a<yclopropyl(5-methyl(thiophen-2-ylmethyi))H-hydroxy -6-( 1 -(tetrahydropyran-4- 
ylmethyl)propyl)-2H-pyran-2-one 

3-(a-cyciopropyi(5-methyl(thiophen-2-ylmethyJ))H-hydroxy-6-( 1 -(tetrahydropyran-2- 

ylmethyl)cyciopropylmethyl)-2H-pyran-2-one 
15 3-(a<yclopropyl(5-methyl(tWophen-2-ylmethyI)))-4-hydrox 

ylmethyl)cyclopropylmethyl)-2H-pyran-2-one 

3-(a-cyciopropyl(5-methyl(tMopto^ 

ylmethyl)cyclopropyimethyl)-2H-pyran-2-one 

C-6 furans/thiophcncs: 
20 3-(a-cyclopropyl(5-methyl(thto^ 

pyran-2-one 

3-(a<yciopropyl(5-methyl(th^ 
pyran-2-one 

3-(a-cyclopropyl(5-methyI(thiop^ 
25 2H-pyran-2-one 

3-(a-cycIopropyl(5-methyl(thiophen^ 
2H-pyran-2-one 

3-(a-cyclopropyl(5-methyl(thiophen^^ 
ylmethyl)cyclopropylmethyl)-2H-pyran-2-one 
30 3-(a-cyclopropyl(5-methyl(thiophen-2^ 
ylmethyl)cyclopropylmethyI)-2H-pyran-2-one 

3-(a<yciopropyl(5-memyl(thiophen-2-yImethyI)))^hydroxy-6-(l-(tteophen-2- 
ylmethyl)cyclopropylmethyl)-2H-pyran-2-one 
3-(a-cyclopropyl(5-methyl(thio^ 
35 ylmethyl)cyclopropylmethyl)-2H-pyran-2-one 
Sulphonamides Cyclopropyl series 
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ropyl-a-(6-(a-emylphenethyl)^hydroxy-2-^^ 

ie 

opyl-a-(6-{a^thylphenethyl)^hydroxy-2-pyran-3-yl)-methyl]thiophen-2- 
sulfonamide 

opyl-a-(6^a^mylphenemyl)-4-hydi^ 
naraide 

)pyl-a-(6-(a-emylphenethyl)^^ 
iphenylsulfonamide 
>pyl-a-(6Ka-ethyiphenethyl)^ 
n amide 

)pyl-a-(6-{a<thylphenethyl)^-hydroxy-2-pyran-3-yl)-methy!]thiop^^ 

)phenylsulfonamide 

3pylKxK6Ka-emyiphenethyl)^ 

fonamide 

)pyi^^6Ka^thyiphenethyl)^hydroxy-2-pyran-3-yl)-methyl]thiop 
llorophenylsulfonamide 

)pyI^-(6-(a-emylphenethylH-hydroxy-2-pynm-3-yl)-methyl]furlu 
lamide 

ipyl-a-(6-(a^ylphenethyl)^^ 
phenylsulfonamide 

pyl-a-(6-(a^thylphenethyI)-4-hydroxy-2-pyran-3-yl>mcmyl]fu 
nyisulfonamide 

pyl-a-(6-(a^mylphenethyl)-44iydroxy 
romethylphcnylsulfonamide 
pylHX-(6-(a^mylphenethyl)^hyd^ 
amide 

*pyl-a-(6-(a^mylphenefoyl)-4-hydroxy^ 
)phenylsulfonamide 
pyl-a^6-(aH5thylphenethyl)-4^ 
1 amide 

pyI-a-(6-(a^thylphenethyl)^hydroxy-2-pyran-3-yl)-methyl]thiophen^ 
^phenylsulfonamide 

:pyl-a-(6-(a-emylphenethyI)^hydroxy-2-pyran-3-yl)-me^ 

pyl-a-(6-(aH5mytphenemyl)^hydroxy-2-p^ 
^phenylsulfonamide 
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N-[5-[(a-Cyclopropyl-a-(6<aHsmyiphenemyl^ 
trifluoromethylphenylsulfonamidc 
N-[5-[(a-Cyclopropyi-a-(6<a^mylphene^ 
ylmethyl]-m-trifluoromeihylphenylsuIfonamide 
5 N-[5-[(a-Cyclopropyl-a-(6^a^mylphen^^ 
fluorophenylsulfonamide 

N-[5-((a-Cyclopropyi-a<6<a^^^ 

ylmethyl]-o-fluorophenylsulfonamide 

N-[5-{(a-C^clopropy!-a^6-(a^mylpr^ 
10 chlorophenylsulfonamide 

N-[5-{(a-tyclopropyl-a-^^ 

ylmethyl]-o-chlorophenylsulfonamide 

N-[5-[(a-Cyclopropyl-a<6Ka^toyIphenem^^ 

cyanophenylsuifonamide 
15 N-[5-[(a-Cyclopropyl-a-(6<a^ylphenem^^ 

ylmeihyl]-o-cyanophenylsulf6namide 

N-[5-[(a-Cyclopropyl-a<6^a^mylph^ 

trifluoromemylphenylsulfonamide 

N-[5-[(a-Cyclopropyl-a-(6Ka^thylpn^ 
20 ylmethyI]H>trifluoromethylphenylsulfcmamide 

N-[5-[(a-Ethyl-aK6-(a^thylphenethyI)^hydroxy-2-pyran-3-yl^ 

phenylsulfonamide 

N-[5-[(a-Emyl-a^6Ka^thylpI^^ 

phenylsulfonamide 
25 N-[5-[(a-Ethyl-a^6Ka<^ 

fluorophenylsulfonamide 

N-[5-[(a-Emyl-a^6-(a^foylpr^^^ 

fluorophenylsulfonamide 

N-(5-[(a-Emyl-a-(6^a^mylphere^ 
30 chlorophenylsulfonamide 

N-[5-[(a-Emyl-a-(6Ma<myiph^ 

chlorophenylsulfonamide 

N-[5-[(a-Emyl-a-(6-(a^myIph^ 

di chlorophenylsulfonamide 
35 N-[5-[(a-Emyl-a-(6-(a^mylphenethyl)^ 

3,4-dichlorophenylsulfonamide 
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N-[5-[(a-Emyi-a-(6-(a-emylphenethyI)^hyar^^ 
cyanophenylsulfonamide 
N-[5-[(a-Ethyl-a-(6-<a-ethyiphene^ 
cyanophenylsulfonamide 
5 N-[5-[(a-Emyl-a-(6-(a-emylphenemylM-h^ 
trifluoramethyiphenylsulfonamide 
N-[5-[(a-Ethyl-a-(6-(a-ethylphene^ 
trifluoromethylphenylsulfonamide 
N-[5-[(a-Emyl-a-(6-<a-emylphenemyl)-4-ty 
10 fluorophenylsulfonamide 
N-[5-{(a-EthyI-a-(6-(a-ethy^ 

fluorophenylsulfonamide 

N-[5-[(a-EthyI-a-(6-(a-ethylphenethyl)^hydroxy-2-pyran-3-yl>me^ 

chlorophenylsulfonamide 
15 N-[5-[(a-Ethyl-a-{6-(a-ethy^ 

chlorophenyisulfonamide 

N-[5-[(a-Emyl-aK6-(a-emylpn^ 

cyanophenylsulfonamide 

N-[5-[(a-Emyl-a^6-(a^mylphene^ 
20 cyanophenylsulfonamide 

N-[5-[(a-Emyl-a^6-(a^thylphere 

trifluoromethylphenylsulfonamide 

N-[5-[(a-Emyl-a-(6Ka<mylpherc^ 

trifluoromethylphenylsulfonamide 
25 N-[5-[(a-Emyi-a-(6Ka-emylphenemy^^ 

fluorophenylsulfonamide 

N^5-[(a-Emyl-a-(6-(a-eftylphenetoylH-ty^ 

fluorophenylsulfonamide 

N-[5.[(a-Emyl-a-(6Ka^ftylphenemyO 
30 chlorophenylsulfonamide 

N-[5-[(a-Emyl-a-(6-(a-emyiphenemyI^ 
chlorophenylsulfonamide 

N_[5-[( a _Ethyl-a-(6-(a^thylphen^ 
cyanophenylsulfonamide 
35 N-[5-[(a-Emyl-a-(6-(a-emylphenemyl)^ 
cyanophenylsulfonamide 
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N-[5-[(a-Eihyl^-(6-(a^foylphene^ 
trifluoromethylphenyisulfonamide 
N-[5-[(a-Ethyl^-(6-(a*myIphere^ 
trifluoromethylphenylsulfonamide 
5 3-<a[S]-C}clopropyl(m-fluorob^^ 
pyran-2-one 

3^a[S]-Cyclopropyl(m-nuo^ 
pyran-2-one 

3Ka[S]-Cyclopropyl(m-fluorote^^ 
10 pyran-2-one 

3^a[S]-Cycloprop^^^ 
pynin-2-one 

3Ka[RKyclopropyl(m-fluoroberc^^^ 
pyran-2-one 
15 3Ka[R]-Cyclopropyl(m-fluorote^^ 
pyran-2-one 

3^a[RKyclopropyl(m^^ 
pyran-2-one 

3Ka[R]-Cyciopropyl(m-fluorote^^ 
20 pyran-2-one 

N-[5-[a[R]-Ethyl^x-[6-(^ 

yl]-methyl]thiophen-2-ylmethyl]i>-cyanophenylsulfonamide 
N-[5-[o[R]-Efoyl^-[6-(a[R^^^ 

yl]-methyl]thiophen-2-ylmethyl]-p-cyanophenylsulfonamide 

25 N-[5-[a[R]-Ethyl^-[6-(a^^ 

yl]-mcthyl]thiophen-2-ylmethyl]-p-fluorophenylsulfonamide 

N-[5-[a[R]-EthyI^-[6-(a[R]-e^ 
yl]-memyl]thiophen-2-ylmethyl]-p-fluorophenylsulfonamide 

N-[5-[a[R>Etoyl<&-[6-W^ 
30 P ynm-3-yi]-memy!]tMophen-2-yta^ 

N-[5-[ap]-EthyI^-[6-(ip^ 
pynui-3-yl]-methyl]thiophen-2-ylmethyl]-p^yanophOT^ 

N-[Ma[R]-Ethyl^-[6Kl[M 
pyran-3-yl]-methyl]thiophen-2-ylm^ 

35 N-[5-[c^EthylH*WlM^ 

pym-3-yl]-methyl]thiophen-2-ylmethyl]-p-cyanopheny!sulfonamide 
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N-[5-[a[R]-Emyl-a46Kl(S]^myi-2[S]^ 
pyran-3-yl]-meUiyl]thiophen-2-ylmethyl]-p-cyanophenyisulfonainidc 
N-[5-[a[R]-EthyI-a-[6-(l[S]-emy^ 
pynin-3-yl]-methyI]thiophen-2-ylrae^ 
5 N-[54a[R]-Ethyl^46Kl[R]^thyl-2[R]-hydroxy-24S]tetrahyarofu 
pyran-3-yll-methyl]thiophen-2-yim^ 
N-[5-[a[R]-Ethyi^-[6-(l[RK^ 

pym-3-yl]-methyl]lhiophen-2-ylmethyl]-p^yanophenylsulfonamide 
N-[5-[a[S]-Etoyl-a-[6-(l[S]-ethyl-2[R^ 
10 pyran-3-yl]-methyl]thiophen-2-ylmethyl]-p^yanophenylsulfonamide 
N-[5-[a[S]-Ethyl-a-[6-(l[S]-e% 

pyran-3-yl]-methyl]thiophen-2-ylmethyl]-p-cyanophenylsulfonamid 

N-[5-[alS]-Etoyl-a-[Hl[RHthyl-2[S^^ 

pyran-3-yl]-methyl]thiophen-2-ylme^^ 
15 N-[54ct(S]-Ethyl-a-[6-(l[R]^thyl-2[S]-hydroxy-2-[R]tetrahydro 

pyran-3-yl]-raethyl]thiophen-2-ylmethyI]-p-cyanophenyisulfo 

N-[5-[a[S]-Emyl-a-[6-(l[S]-ethyl^ 

pyran-3-yl>methyl]thiophen-2-ytmeto^^ 

N-[5-[a[S]-Ethyl-a-[6-(l[S]^thyl-2[S]-hydroxy-2-[R]tetrahydio 
20 pyran-3-yl]-memyl]thiophen-2-ylme^^ 

N-[5-ta[S]-Ethyl^-[6-(l[R]<myl-2(R]-hydroxy-2-[S]tetrahydrofu 

pyran-3-yl]-methyl]thiophen-2-ylmeto^^ 

N-[5-[a[S]-Ethyl-a-[6-(l[RK^^ 

pyran^-y!]-methyl]tftophen-2-^ 
25 N-[5-[c4R]-Ctyclopropyl^-[6-(a[R]^t^ 

pyran-3-yI]-methyl]tWophen-2-ylmethyl]-p<yanophenylsulfonainide 

N^5-[a[R]-tyclopropylKX-[6-(a[R]^ 

pyran-3-yl]-methyl]tWophen-2-yta^ 

N-[5-[a[R]-Cyclopropyl^-[6^a[^ 
30 pyran-3-yl]-memyl]thiophen-2-ylmethyl]-p-fluorophenylsulfonamidc 

N-l5-[a(R]-CycIopropyl^-[6Ka[R]^ 

pyraii-3-yl]-memy]]thiophen-2-ylmcthyl]-p-fluorophcnylsulfonamide 
N-[5-[a[R]-Cyciopropyl^-[6-(l[S]-e^ 
hydioxy-2-py™-3-ylhmethyl]thi6phen-2-yta^ 
35 N-[5-[api]-Cyclopropyl^-[6-(l[S]^myl-2[R]-hydroxy-2-{R]tetrahydrofo 
hydroxy-2-pyran-3-yI]-methyl]thiophen^ 
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x \j-[5-[a[R]-CycJopropyl-a-[6-(l[R^^ 

hydroxy-2-pyran-3-yl]-methyl]thiophen-2-y^ 

N-[5-[a(R]-Cyclopropyl-a-[6-(l[R]-ethyl<2[S]-hydroxy-2-[RJtetrahyd 

hydroxy-2-pyran-3-yl]-mettyl]W^^^ 

5 N-[5-[a[RJ-Cydopropyl-cK^ 
hydroxy-2-pyi^-3-yl]-methyl]thiop^ 
N-[5-[a[R]-Cydopropyl-a-[6-(l[S]-ethyi-^^ 
hydroxy-2-pyran-3-yl]-methyl]thiophen^^^ 

N-[5-[o[R]-Cydopropyl-a-[W 
10 hydroxy-2-pyran-3-yl]-methyl]thiophen-2-yta^^ 

N-[5-[a[R]^clopropyl-a-[6-(l[R]^thyl-2[R]-hydroxy-2-[R] 

hydroxy-2-pyimi-3-yl]-methyl]thiophen-2-ylmethyl]-p-cyanoph 

N-[5^a[S]-Cydopropyl^-[6-(l[S^ 

hydroxy-2-pyran-3-yl]-methyl]tMopte^^ 
15 N-[5-[afS]-Cyclopropyl-a-[6-(l[S]-ethyl-2[R]-hydroxy-2-[R]tetrah 

hydroxy-2-pyran-3-yl]-methyl]^^ 
N-[S-[a[S]-Cydopropyl-a-[6-^ 
hydmy-2-pyran-3-yl]-methyl^^ 
N-[5-[a[S]-Cyclopropyl-a-[6-a 
20 hydroxy-2-pym-3-yl]-methyl]thioph^ 

N-[5-[a[S]-Cyclopropyl^-[6-(l[S]^thyl-2[S]-hydroxy-2-[S]tetrahydrofo 

hydroxy-2-pym-3-yl]-methyl]tI^ 
N-[34<x[S]-Cyctop^ 
hydroxy-2-pynm-3o^-met^ 
25 N-[5-[a[S]-Cydopropyl^-[6-^ 
hydroxy-2i)ynm-3-yl]-met^ 
N-[54a[S]-Cyclopropyl-a-[6-(l[R]^ 
hydroxy-2-pyran-3-yl]-methyl]^ 

3-(a[S]-CyclopropyK5K2-hydn>xyethyl))thiophcn-2-ylmethyl)-6-( 1 [R]-ethyl-2- 
30 tR]tetrahydrofuran-2-yl)ethyl-4-hydroxy-2H-pyran-2-one 
3.(a[S]-CyclopropyK5-(2-hydroxyethyl))thiophen-2-yto 
hydroxy-2H-pyran-2-one 

3-(a[S]-CyciopropyK5-(2-hydioxyethyl))tWophen-2-ylra 
hydroxymethylphenethyl)-4-hydroxy-2H-pyran-2-one 
35 3.(a[S]-Cyclopropyl(5-(2-hydroxycthyl))thiophen-2-yta^ 
hydroxymethylphcnethyl>4-hydroxy-2H-pyran-2-one 
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3-(a[S]-tyclopropyl(5K13Ki%^ 
[R]tetrahydrofuran-2-yl)ethyi-4-hydroxy-2H-pyran-2-one 
3-(a(S]-QcIopropyl(5Kl£-dihydroxy^ 
hydroxy-2H-pyran-2-one 
5 3<a[S]^clopropyl(5^1^-dihydroxyethyi))thiophen-2-ylmeth 
hydroxymethylpheiiethyl)^hydroxy-2H-pyran-2-one 

3-(a(S]^clopropyl(5Kl^^ydraxyethyi))tWophen-2-ylmethylH 

hydmymethylphenethyIH-hydroxy-2H-pyran-2-onc 

3-(cx(S]^clopropyl)-meu-(4<yanophenyi^ 
10 hydroxy-2H-pyran-2-one (Refer to Chart BBB) 

3-(a(S]-CtycIopropyl)-meta-(4^yanopte 

hydroxy-2H-pyrart-2-one (Formula BBB-13) Refer to Chart BBB 

3-(a[R]-Cyclopropyl)-meM4<yanophenyl 

hydroxy-2H-pyran-2-one (Formula BBB-1 1) Refer to Chart BBB 
15 3-(a[R]-CyclopropyI)-meta<4<yanophe^ 

hydroxy-2H-pyran-2-one (Refer to Chart BBB) 

3-[([R]^clopropyimemylX5-N-(r>fluoro 

(a[R]-ethylphenethyIH-hydroxy-2H-pyran-2-one (Formula DDD-6) Refer to Chart DDD 

3Ka-Cyclopropyl-meta^4-frooror^ 
20 2H-pyran-2-one 

3-(a-CycIopropyl-mew-(benzothiadiazolyl-sulfonylamirK) 

hydroxy-2H-pyran-2-one 

3-(a<^clopropyl-meto-(benzo-oxadia^ 

hydroxy-2H-pyran-2one 
25 3Ka-C^clopropyl-meto-((l-methyl-iimdazol-4-yO-suifonylamu^ 

hydroxy-2H-pyran-2-one 

3Ka-(^clopi^yl-meto-((pyridme-3-yl)-sulfonylamiiK))ber^ 
2H-pyran-2~one 

3Ka-Cyclopropyl-meto-(5Kpyridine-2-yl)-truophene-2-yl-sulfon^ 
30 ethylphenethylM-hydroxy-2H-pyran-2-one 
3^a-Cyclopropyl-meto-(4-hytoxyamm^ 
hydroxy-2H-pyran-2-one 

3Ka<^clopropyl-meM-(4-diraethylaminophenylsulfonylammo)tera^ 
hydroxy-2H-pyran-2-one 
35 3-(a-Cyclopropyl-mew-(3-ammophenylsulfonylamino)benzyI)-6- 
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2H-pyran-2-one 
3^a^yclopropyl-mew-(4-am^ 
hydroxy-2H-pyran-2-one 
3^a-Cyclopropyibenzyl)-6<aHithyl-phe^ 
5 3^a-CyclopropyibenzyO;6^1*t^ 
3^a-Cyclopropyl-meraK4-fluoi^^ 
phenylsulfonylaminomeihyl)^-hydroxy-2H-pyran-2-one 
3-(a-Cyclopropyl-m*ia-(phGn^ 
hydroxy-2H-pyran-2-one 

10 3-(a-Ctyclopropyl-m<?M2J^ 

phenylsulfonyiaininomethyi)-4-hydroxy-2HiJyran-2-one 

3.(a-Cyciopropyl-m^w-(4-cyanophenyIsuifonylamiiK))benzyIW 
phenylsulfonylaminomethyl)-4-hydioxy-2H-pyran-2-one 
3-(a-CycIopropyI-m*/aKquinoIin-8-^^^ 
15 phenylsuIfonylaminomethyl>4-hyciroxy-2H-pyran-2-one 

3-(a-Cyclopropyl-m£W-((2-phenylethenyl)-sulfonylamiiK))te^ 
phenylsulfonylaminomethyl)^hydroxy-2H-pyran-2-one 

3.(a-Cyclopropyl-m<JM-((l^et^ 
phenylsulfonylaminomethyl)^hydioxy-2Hi)yran-2-one 

20 3-(a-Cyclopropyl-m*/a-(pyridin-3-yl-^ 

phenylsulfonylaminometh^)-4-hydroxy-2H-pyran-2-one 

3-(a-Cyc!opropyl-mem-(4^imethy^ 
phenyIsulfonylaminomemyl)^hydroxy-2H-pyran-2-one 
3-(a-Cyclopropyl-mfiW-(4-fluorophenylsulfonylam 
25 ethyi)^hydroxy-2H-pyran-2-one 

3.(a-C^clopropyl-mem-(phenylsulfonyIamino)bera 
hydroxy-2H-pyran-2-one 
3-(a-CyclopropyJ-mem«(2^i(^orop^ 
phenylsuifonylamino-ethyl)^-hydroxy-2H-pyran-2-one 

30 3-(a-Cyctopropyi-m£/fl-(4^ 

ethyl)-4-hydroxy-2H-pyran-2-one 

3-(a-Cyclopropyl^cw-(quino]in.8.yl-sulfonylamino)b^ 

ethyI)^hydroxy-2H-pyran-2-one 

3Ko^Cyclopropyl-mtfttK(2-phenylethenyl)-sulfonylm 
35 phenylsulfonylamino^thylH-hydroxy-2H-pyran-2-one 



WO 94/11361 



PCT/US93/ 10645 



-151- 

3-(a-CyclopropyI-/neia-((l-methyl-^^ * 

phenylsuifonylamino-ethyl)-4-hydroxy-2H-pyran-2-one 

3-(a-C^clopn>pyl^e/a-(pyridin-3-yl-sulfonyIamino)bera 

elhyI)-4-hydroxy-2H-pyran-2-one 
5 3-(a-Cyclopropyl-/7jera^4-dimethyla^ 

pheny!sulfonylamino^thyl)^hydroxy-2H-pyran-2-one 

(3S.6R) 3-(a-etoyl4-hydroxybenyl>6-(a^^^ 

(3S.6R) 3-(a-ethylbenyl)-6-(a-ettyl-^ 

(3S,6R) 3-(a-ethyl^hydroxybenyl)-6-(a-ethyl^hydroxypheneth 
10 (3S,6aR.6pR) 3-(a-ethylbt»yl)-6-(a-ettyl-^ 

(3S,6aR,6pS) 3-(a-ethylbenyl)-6-{a-ethyl-p-ty^ 

(3S,6aR,6PR) 3-(a-ethyl^ydroxybenyiy6-(a^ 

2-one 

(3S,6aR.6fiS) 3-(a-efoyI^hydroxybenylWa^ 
15 2-one 

(3S,6aR,6PR) 3-(a<thylbenyl)^(a^ 
2-one 

(3S,6aR,6pS) 3-(a-ethylbenyi)-6-<aH:thy^ 
2-one 

20 (3S,6aR,6PR) 3-(a*myl-4-hydroxybenyl)-6Ka^ 
2H-pyran-2-one 

(3S,6aR,6pS) 3K«thyl^hydroxyb«yI^ 
2H-pyran-2-one 

(3S,6R) 3-(a-(l[R]-hydroxyethyI)benyl)^ 
25 (3S.6R) 3-(a-(l [R]-hydroxyethyl)benyl>6-(a-e^^ 

(3S.6S) 3-(a-ethylbenyt)-6Ka-(l [R]-hydroxyethyl)phenethyl>4-h 
(3S,6S) 3-(a-ethylbenylWa^H 
(3S,6S) 3-(a-(l [R]-hydioxyethyl)^ 
pyran-2-one 

30 (3S.6S) 3-(a-( 1 [S]ethyl)benyl)-6-(a-<l [S]^ydroxyettiyl)phenethyl)^hydroxy-2H-pyran-2-one 
(3S.6S) HcKl[RHiydroxyethyl)b^ 
pyran-2-one 

(3S,6S) 3-(a-(l[S]ethyl)ben^^^ 
(3S,6R) 3-(a-(2-hydroxyetoyl)beayl)-6-(a^ 
35 (3S,6R) 3Ka*toy!benylWa-(2-hy^^ 
(3S,6R) 3-(a-(2-hydroxyethyl)bOTyl)-^ 
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3-(a-ethyl^hydroxybenylV6<a-ethylphenethyI)-4-hydroxy-2H-pyran-2-one 
3-(a^thylbenyl)-6-(a-ethyl^hydro^^ 
3-(a^thyi4-hydroxybenyl>6^a-ethyl-^ 
3-(a-ethylr44iydroxybenyl)-6-(a-ethyi-f^ 
5 3Ko^thylbenyl)-6-(a-ethyl-f^ 

3-(a^thyi^ydroxybenyl>6-(a-ethyl-^^ 
one 

3-(a-( 1 -hydroxyethyl)beny i)-6-(a-cthyiphenethyI)^-hydroxy-2H-py ran-2-one 
3-(a-ethylbenyl)-6-(aKl-hydir>xy^ 
10 3-(a-(l-hydroxyemyl)benylWaKl^ 
3-(a-(2-hydroxyethyl)benyl)-6-(a^ 
3-(a-ethylbenyl)-6-(a-(2-hydm 

3-(a-(2-hydroxyethyl)benyI)-6-(a-<2-hydroxyemyI)phenethyI)-4-hydroxy-2H 



15 
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CHARTD 

OH 
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E-1 



E-2 
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F-1 
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0(CO)OCH 3 



a) 






o(coyocH3 

K-2(c) 



OH Ph 



K-1(c) 



K-3(c) 
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L-1 



OH 



+ 



0(CO)OCH 3 




OH Ph 
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OH 




17 



WO 94/11361 



-167- 
CHART N 



PCT/US93/10645 




WO 94/11361 



-168- 
CHART O 



PCT/US93/10645 




WO 94/11361 



-169- 
CHARTP 



PCT/US93/10645 




V 

HO 



WO 94/11361 



PCT/US93/10645 




OH 



WO 94/11361 



PCT/US93/10645 



-171- 
CHARTR 




V 



WO 94/11361 PCT/US93/10645 

-172- 

CHART R (Continued) 
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Pt V .OH 



OH V/ ° 

H 3 C N ^ Ph H 3 C | 

CH 3 CH 3 

I t 

"xxjc- Xu"' - 

H 3 C N^^Ph H 3C V ^>h 

CH 3 CH 3 

I I 

XX 



,CH 3 

o r"™ 3 ... II ! u-6 
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C0 2 Et C °* B 
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CHART BBB (Continued) 




BBB-11 
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TABLEI 





HIV Protease FTTC Assay 


Example No. 


HTV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 Protease 
ICso (uM) 


3 and 5 


1.000 


19 






10.000 


67.4 




2 


1.000 


<10 






10.000 


38.69 






100.000 


74.26 




1 


1.000 


<10 






10.000 


45.54 






100.000 


80.02 




4 


1.000 


<10 






10.000 


15.76 






100.000 


51.21 




11 


1.000 


10.79 






10.000 


35.65 






100.000 


79.77 


■ 


PREPARATION 10 


1.000 


<10 






10.000 


<10 






100.000 


43.53 






6 


1.000 


15.58 






10.000 


39.56 






100.000 


69.68 




7 


1.000 


13.99 






10.000 


74.06 






100.000 


108.77 






100.000 


109 


6.4000 


8 


1.000 


15.76 






10.000 


78.96 






100.000 


96.6 




..- 


100.000 


97 


3.9000 
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fflV Protease FITC Assay 




Example No. 


ril v- 1 Iajsc iuM; 


1 11 V I 1 1 \J Ivuoo 

% Inhib 


HTV-1 Protease 

ll_i Til I \J IwUO^- 

ICso (UM) 




12 


1.000 


17.48 








10.000 


67.38 








100.000 


106.62 








100.000 


107 


5.4000 


5 


9 


1.000 


16.27 








10.000 


73.49 








100.000 


98.35 


19.2000 




15 


1.000 


21.47 








10.000 


84 




10 




100.000 


101.91 


9.7000 






13 


1.000 


79.48 








10.000 


92.02 








100.000 


72.03 


1.3000 




14 


1.000 


40.16 




15 




10.000 


90.16 








100.000 


104.83 








100.000 


104.83 


2.2000 




10 


1.000 


14.18 








10.000 


82.75 




20 




100.000 


104.37 


2.9000 




16 


1.000 


<10 








10.000 


<10 








100.000 


49.9 


J 




17 


1.000 


<10 




25 




10.000 


49.45 








100.000 


73.62 






18 


1.000 


<10 








10.000 


42.06 








100.000 


86.84 




30 


19 


1.000 


11 
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5 



10 



15 



r - = 


HIV Protease HTC Assay 


Example No. 


fflV-1 Dose (uM) 


HIV-1 Protease 
% Iniiib 


HIV-1 Protease 
IC 50 (uM) 




10.000 


79.27 






100.000 


84.33 




20 


1.000 


<10 






10.000 


<10 






100.000 


60.6 




21 


1.000 


17.6 






10.000 


83.66 






100.000 


109.63 


9.60CO 


22 


1.000 


33.81 






10.000 


98.3 






100.000 


108.47 


1.8000 


23 


1.000 


<10 






10.000 


77.87 






100.000 


86.99 


3.00CO 


24 


1.000 


<I0 






10.000 


6126 






100.000 


104.7 


6.3000 
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HIV Protease FITC Assay 


Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
to inniD 


HIV-1 FITC 


28 


1.000 


<1U 






10.000 


15.U7 







100.000 


76.68 




29 


1.000 


<10 






10.000 


<10 






100.000 


32.16 




i& 
zo 


1.000 


38.73 






10.000 


78.77 






100.000 


86.28 










163 


31 . 


1.000 


18.73 






10.000 


81.04 






100.000 


86.04 










610 


jj 


1.000 


10.16 






10.000 


68.45 






100.000 


80.73 




x / 


1.000 


14.68 







10.000 


41.35 






100.000 


90.45 








<10 






10.000 


56.52 






100.000 


67.88 










625 


35 


1.000 


23.75 






10.000 


79.75 






100.000 


73.62 




32 


1.000 


56.11 
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HIV Protease FITC Assay 




Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FITC 
Ki (nM) 






10.000 


106.16 








100.000 


93.13 












250 




30 


1.000 


46.35 




5 




10.000 


86.04 








100.000 


75.74 






80 


1.000 


50.46 








10.000 


78.91 








100.000 


101.52 




10 


81 


1.000 


41.76 








10.000 


76.98 








100.000 


83.48 








100.000 


83.5 










<10 | 




15 








31 




41 


1.000 


21.22 








10.000 


65.89 








100.000 


80.92 






40 


1. 000 


37.25 




20 




10.000 


79.47 








100 000 


79.95 






82 


1.000 


19.84 








10.000 


90.86 








100.000 


106.06 




25 


83 


1.000 


10.51 








10.000 


72.03 








100.000 


93.47 






84 


1.000 


54.77 








10.000 


90.97 




30 




100.000 


120.09 
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HIV Protease FTTC Assay j 


Example No. 


HTV-1 TVkCP fuKfl 
ni v - 1 i^ufcc V.U1V1J 


itt V- 1 Protease 
?o lnhib 


HTV-l FTTC 
Ki (nM) j 




100.000 


100 




i 85 


1.000 


11.61 


! 




10.000 


76.97 


| 




100.000 


92.14 




86 


1.000 


58.14 






10.000 


83.02 






100.000 


55.3 




87 


1.000 


17.78 






10.000 


83.79 






100.000 


90.15 




88 


1.000 


46.18 







10.000 


60.78 






100.000 


95.13 




| 89 


1.000 


<10 






10.000 


69.98 






100.000 


83.95 








<10 




90 


1.000 


61.19 






10.000 


95.14 






100.000 


95.86 






100.000 


96 




91 


1.000 


<10 






10.000 


27.79 






100.000 


61.98 




92 


1.000 


38.29 






10.000 


80.92 






100.000 


87.1 




93 


1.000 


31.75 






10.000 


72.62 






100.000 


79.29 
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HIV Protease FITC Assay 




Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FITC 
Ki (nM) 








<10 








1.000 


13.28 








10.000 


67.65 








100.000 


59.48 




5 




1.000 


15.47 








10.000 


71.27 








100.000 


67.68 






94 


1.000 


<10 








10.000 


24.98 




10 




100.000 


52.36 






95 


1.000 


<10 








10.000 


33.64 








100.000 


41 






42 


1.000 


19.68 




15 




10.000 


74.68 








100.000 


104.53 












520 




96 


1.000 


27.93 








10.000 


77.03 




20 




100.000 


90.52 












1400 




43 


1.000 


44.64 








10.000 


89.44 








100.000 


97.34 




25 








460 




97 


1.000 


75.88 








10.000 


99.59 








100.000 


109.6 












100 


30 


98 


1.000 


50.77" 
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fflV Protease FITC Assay 



HIV-1 Dose (uM) 



HIV-1 Protease 
% Inhib 



ffiV-1 FITC 
Ki (nM) 



10.000 



93.45 



100.000 



109.88 



1.000 



71.49 



10.000 



99.63 



100.000 
1.000 
10.000 
100.000 



1.000 
10.000 
100.000 
1.000 
10.000 
100.000 



I. 000 
10.000 

100.000 
1.000 
10.000 

100.000 
0.410 
1.230 
3.700 

II. 000 
33.000 

100.000 



90.67 
38.34 
94.63 
104.11 



52.16 
78.81 
97.94 
33.8 
62.17 
105.05 



26.56 
31.32 
82.97 
50.02 
73.15 
87.33 
14.28 
38.87 
75.26 
102.73 
109.96 
108.22 



480 



1520 



458 



0.410 



57.42 
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HIV Protease FITC Assay 


Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FITC 
Ki (nM) 




1.230 


82.12 






3.700 


100.83 






11.000 


110.66 






33.000 


115.33 






100.000 


118.6 










58 


77 


0.410 


69.4 






1.230 


86.94 






i 700 


101.15 






11.000 


108.7 






33.000 


107.73 






100 000 


110.05 










75 


107 


0410 


49.97 








80.33 






1 700 


100.43 






1 i.UUU 


iVJ.UO 








108 64 






irv*l ono 


109.5 










41 


108 


0410 


<10 








20.42 






a 700 


46.9 






11.000 


76.71 






33.000 


84.85 






100.000 


117.93 










607 


109 


0.410 


22.21 






1.230 


51.84 






3.700 


78.91 


! 
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HIV Protease FTTC Assay 1 


Example No. 


HIV-1 Dose (uM; 


Jn.1 v - 1 riuiease 
% Inhib 


RTV-1 FTTC 1 

ill » l 111 V— | 

Ki (nM) j 




11.000 


105.59 






33.000 


105.32 






100.000 


107.78 










203 


110 


0.410 


<10 




— — 


1.230 


16.07 






3.700 


43.16 






11.000 


71.15 






33.000 


88.58 






100.000 


84.27 




78 


0.410 


50.49 






1.230 


68.86 






3.700 


93.25 






11.000 


10127 






33.000 


107.36 






100.000 


105.88 










196 


111 


0.410 


41.68 






1.230 


66.21 






3.700 


9221 






11.000 


102.83 






33.000 


101.94 






100.000 


109.16 










255 


112 


0.410 


<10 







1.230 


<10 






3.700 


10.39 






11.000 


18.91 






33.000 


37.1 






100.000 


46.47 
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HIV Protease FITC Assay i| 


Example No. 


fflV-1 Dose (uM) 


HIV-1 Protease 
% inhib 


fflV-1 FITC || 
Ki (nM) 


44 


0.410 


<10 






1.230 


24.85 






3.700 


57.29 






11.000 


84.35 






33.000 


105.8 






100 000 


113.76 










1836 


45 


n 41ft 


79 11 






1 9V) 

L.Z.JKJ 


9442 


i 




-2 70ft 


101.48 


| 




1 l.VJUU 








JJ.UUU 


1 14 1 






inn nnn 
JIUU.UUv 


1 16 38 




- : — 






53 


46 












OJ.v/t 






-5 -rnn 
3. /UU 


Q1 ^6 






1 1 rv\n 

11.1XJU 


04 Irt 

7*T.1U 






11 fWi 


\cyi 4< 






inn nnn 
1UU.UUU 


11^4^ 










313 


47 


ft 41ft 


<r1ft 

vlU 








19 35 

17iJJ 






3.700 


49.97 






11.000 


73.15 






33.000 


91.27 






100.000 


107.49 










505 


48 


0.410 


<10 






1 1.230 


<10 
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fflV Protease FITC Assay ] 


Example No. 


HIV-1 Dose (uM) 


UT\7 1 Drrttaica 

Miv-i rTuiease 
% Inhib 


HTV-1 FITC 1 
Ki (nM) j 




3.700 


<10 


1 




11.000 


<10 






33.000 


31.26 






100.000 


61,6 


1 




0.410 


<10 


1 




1.230 


24.58 






3.700 


52.34 


1 




11.000 


80 






33.000 


93.7 






100.000 


98.29 




■ 






425 


50 


0.410 


<10 






1.230 


22.12 






3.700 


55.49 






11.000 


80.54 






33.000 


96.03 


] 




100.000 


105.94 


I 








353 


51 


0.410 


<10 






1.230 


<10 






3.700 


23.36 






11.000 


50.72 






33.000 


69.96 






100.000 


83.71 




36 


0.410 


<10 






1230 


13.69 






3.700 


43.37 






11.000 


73.66 






33.000 


77.2 






100.000 


87.48 
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HIV Protease FITC Assay 


Example No. 


fflV-1 Dose (uM) 


fflV-l Protease 
% Inhib 


fflV-1 FITC ; 
Ki (nM) 


52 


0.410 


66.58 






1.230 


8623 






3.700 


105.75 






11.000 


112.38 






33.000 


115.67 






inn oon 


11327 










43 


53 


0.410 


19.39 








47.54 






*i 7nn 


86.03 






1 1 nrvn 

1 l.VA/U 


102.07 








1 17 W 






inn nnn 


nn ns 










220 


54 


n Ain 


ni 








95 H4 








109.19 







1 1 nnn 


1132 






jj.vAAJ 


11722 






inn nnn 


10024 










72 


55 


n j.m 










24 14 






3.700 


59.64 







11.000 


92.14 






33.000 


89.59 






100.000 


101.96 










578 


56 


0.410 


92.59 






1.230 


97.74 
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HIV Protease FITC Assay j 


Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


Hi V- 1 rl 1 L. 

Ki (nM) 




3.700 


106.13 






11.000 


116.72 






33.000 


118.66 






100.000 


109.06 










37 


57 


0.410 


76.69 






1.230 


89.41 






3.700 


103.06 






11.000 


108.08 






33.000 


113.58 






100.000 


116.44 










63 


58 


0.410 


74.53 






1J230 


91.09 






3.700 


107.15 






1L000 


108.05 






33.000 


114.54 






100.000 


110.32 










48 


59 


0.410 


64.18 






1.230 


81J25 






3.700 


103.59 






11.000 


102.37 






33.000 


100.67 






100.000 


104.82 










58 


60 


0.410 


63.22 






1.230 


86.73 






3.700 


105.84 






11.000 


112.61 
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HIV Protease FITC Assay 




Example No. 


fflV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FITC 
KJ (nM) 






33.000 


111.41 








100.000 


122.68 












46 




61 


0.410 


10027 


• 


5 




1.230 


100.59 








3.700 


107.72 








11.000 


111.3 








33.000 


110.87 








100.000 


103.18 




10 








13 




62 


0.410 


85.69 








1.230 


95.75 








3.700 


107.61 








11.000 


115.62 




15 




33.000 


112.66 








100000 


123.1 


|j 










74 | 




37 


0.410 


90.19 








1.230 


101.45 




20 




3 700 

J. IVA/ 


101.87 








11.000 


114.95 








33.000 


1132 








100 000 


106.9 












41 


25 


63 


0.410 


68.46 








1.230 


95.78 








3.700 


100.57 








11.000 


110.35 








33.000 


111.63 




30 




100.000 


117.37 
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15 





HIV Protease FTTC Assay j 


Example No. 


HTV-1 Dose (uM) 


HIV- 1 Protease 
% Inhib 


HIV- 1 FIT C { 

Ki (nM) J 








79 | 


38 


0.123 


<10 


! 




0.370 


<10 






1.100 


<10 


| 




3.300 


26.72 






10.000 


58.44 


i 




30.000 


69.94 




1 79 


0.123 


39.93 






0.370 


76.71 






1.100 


106.03 






3.300 


110.68 






10.000 


121.73 






30.000 


117.33 










33 


64 


0.123 


13.71 






0.370 


53.93 






1.100 


87.67 






3.300 


102.83 






10.000 


109.39 






30.000 


118.67 










44 


65 


0.123 


<10 






0.370 


27.98 






1.100 


71.22 






3.300 


93.23 






10.000 


10728 






' 30.000 


121.71 










141 


113 


0.410 


<10 






1.230 


15.27 
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HIV Protease FTTC Assay 




Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FTTC 
Ki (nM) 






3.700 


42.78 








11.000 


79.74 








33.000 


100.7 








100.000 


107.1 




5 








2565 




114 


0.410 


<10 








1.230 


<10 








3.700 


25.79 








11.000 


63.5 




10 




JJ.UUU 


67.45 








IlA/.VAJv 


55.36 












4287 




115 


0.410 


<10 








1.230 


27.11 




15 




3.700 


56.89 








11.000 


91.53 








33.000 


102.62 








100 000 


94.81 












1159 


20 


120 


0.123 


<10 








0.370 


<10 








1.100 


10.14 








3.300 


26.24 








10.000 


46.37 




25 




30.000 


60.1 






121 


0.123 


<10 








0.370 


<10 








1.100 


<10 








3.300 


10.76 




30 




10.000 


40.24 
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HIV Protease FITC Assay 




Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FITC 
Ki(nM) 






30.000 


68.46 


1 




116 


0.123 


<10 








0.370 


<10 








1.100 


<10 




5 




J.JW 


31.07 








10000 


62.03 










89.89 






117 




<10 








0.370 


<10 




10 




1.100 


16.99 








3.300 


51.16 








10.000 


87.01 








30.000 


100.57 






118 


0.123 


<10 




15 






<10 








1 100 


19.98 








J. 


52.4 








10 OOfi 


83.91 








30.000 


101.62 




20 


119 


0.123 


<10 








0.370 


<10 








1 100 


<10 








3.300 


<10 








• 10.000 


20.66 




25 




30.000 


60.3 






39 


0.123 


<10 








0.370 


24.81 








! 1.100 


60.63 








3.300 


86.31 




30 




10.000 


91.85 
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HIV Protease FITC Assay 




Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV- 1 MIC 

Ki (nM) 






30.000 


94.46 












96 




66 


0.123 


<10 








0.370 


36.03 




5 




1.100 


75.26 








3.300 


99.39 








10.000 


101.85 








30.000 


108.42 












53 


10 


67 


0.123 


<10 








0.370 


32.64 








1.100 


72.63 








3.300 


92.3 








10.000 


106.66 




15 




30.000 


118.42 












84 1 




68 


0.123 


<10 


1 






0.370 


15.1 


I 






1.100 


47.69 




20 




3.300 


80.33 








10.000 


98.74 








30.000 


112.34 












132 




69 


0.123 


<10 




25 




0.370 


<10 








1.100 


13.88 








3.300 


42.07 








10.000 


75.2 








30.000 


98.51 




30 


70 

— 


0.123 


<10 
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1 1 


HIV Protease FITC Assay 




Example No. 


HIV-1 Dose (umj 


rii v - 1 r ro lease 
% Inhib 


ILL V -1 l I I v_ 

Ki (nM) 




0.370 


38.34 






1.100 


67.26 






3.300 


88.89 






10.000 


92.8 






30.000 


98.6 










64 


71 


( 0.123 


11.63 






0.370 


46.27 






1.100 


74.95 






3.300 


83.97 




• 


10.000 


95.27 






30.000 


96.36 










54 


72 


0.123 


34.98 






0.370 


68.38 








1.100 


90.73 








3.300 


98.67 








10.000 


93.87 






30.000 


97.65 












31 




73 


0.123 


<10 








0.370 


<10 








1.100 


<10 






3.300 


<10 








10.000 


28.87 








30.000 


61.35 






| 74 


0.123 


<10 








0.370 


17.54 








1.100 


53.43 








3.300 


81.38 
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HTV Protease FITC Assa; 




Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FITC 
Ki (nM) 




10.000 


96.71 






30.000 


106.49 


186 


75 


0.123 


11.46 






0.370 


33.84 






1.100 


65.96 




1 


3.300 


86.61 






10.000 


98.45 






30.000 


104 


127 


76 


0.123 


24.98 






0.370 


54.05 






1.100 


82.41 






3.300 


98.87 






10.000 


10U 






30.000 


10525 




123 


0.123 


<10 






0.370 


<10 


i 




1.100 


<10 






3.300 


14.75 






10.000 


39.64 






30.000 


72.02 




131 


0.123 


<10 




• 


0.370 


<10 






1.100 


<10 






3.300 


<10 






10.000 


13.24 






30.000 


45.94 




j 132 


0.123 


<10 






0.370 


<10 






1.100 


29.05 







3.300 


70.25 
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fflV Protease FITC Assay j 




Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FITC 
Ki (nM) j 






10.000 


S7.6 








30.000 


109.94 






133 




20.56 








n ^7n 

U.J /u 


4.Q *7 




c 

J 




1 i nn 


HA. 7A 








j.jUU 










in nnn 

1U.UUU 


110 1 








in nnn 


102.05 


40 




134 


0 175 


21.1 




10 






57 55 








t inn 


85 08 

oj.yo 








j. JVAJ 


on /C/c 








1 o nnn 


1 10 57 

I IUJ # 








?n nnn 


105 0 


24 


1< 

u 


135 


n 19^ 


17 44 








n 37n 

U.j /u 


7fi dO 


1 








i inn 

1.1UU 


65 56 

OJ.jO 








a ann 


R7 07 








in nnn 


103 26 




20 






99.86 


45 




136 


0.123 


<10 








0.370 


24.5 








1.100 


62.42 








3.300 


91.34 




25 




10.000 


99.09 








30.000 


99.7 


52.000 




137 


0.123 


<10 








0.370 


<10 








1.100 


23 




30 




3.300 


57.23 





94/11361 



PCI7US93/10645 



-235- 



3 



1 — 


fflV Protease FITC Assay 


Example No. 


fflV-1 Dose (uM) 


fflV-1 Protease 
% Inhib 


H3V-1 FITC 
Ki (nM) 




10.000 


80.2 






30.000 


79.72 




138 


0.123 


<10 






0.370 


<10 






1.100 


24.76 






3.300 


63.92 






10.000 


83.26 






30.000 


81.12 




139 


0.123 


<10 






0.370 


<10 






1.100 


<10 






JmJMU 


27.91 






10000 


58 






30.000 


67.12 




140 


0.123 


<10 






0.370 


10.53 






1.100 


38.65 






3.300 


70.24 






10.000 


81.62 






30000 


77.13 


J 


141 


0.123 


<10 






0 370 


<10 






1.100 


<10 






3.300 


<10 






10.000 


11.25 






30.000 


17 




142 


0.123 


<10 






0.370 


<10 






1.100 


26.95 






3.300 


64.27 
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HIV Protease FITC Assay 




Example No. 


HIV-1 Dose (uM) 


njv-i rrocease 
% Inhib 


WTV-1 PUT 

Ki(nM) 






10.000 


88.74 








30.000 


103.62 






143 


0.123 


<10 








0.370 


<10 




5 




1.100 


25.08 








3.300 


57.87 








10.000 


83.07 








30.000 


93.79 






144 


0.123 


<10 




10 




0.370 


<10 








1.100 


<10 








3.300 


<10 








10.000 


<10 








30.000 


22.69 




15 


145 


0.123 


<10 i 








0.370 


<10 









1.100 


<10 


— 






3.300 


26.6 








10.000 


59.67 




20 




30.000 


84.39 






124 


0.123 


<10 








0.370 


<10 








1.100 


<10 








3.300 


27.51 




25 




10.000 


53.41 








30.000 


64.85 






! 125 


0.123 


<10 








0.370 


<10 








1.100 


15.4 




30 




3.300 


45.71 
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HIV Protease FITC Assay 




Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-l FITC 
Ki (nM) 






10.000 


71.05 








30.000 


89.67 






126 


0.123 


<10 








0.370 


<10 




5 




1.100 


13.18 








3.300 


42.87 








10.000 


66.76 








30.000 


80.96 






127 


0.123 


<10 




10 




0.370 


14.43 








1.100 


38.37 








3.300 


65.63 








10.000 


98.91 








30.000 


102.21 




15 


128 


0.123 


<10 








0.370 


<10 








1.100 


18.53 








3.300 


46.84 








10.000 


79.82 




20 




30.000 


95.72 






129 


0.123 


<10 








0.370 


<10 








1.100 


43.51 








3.300 


67.07 




25 




10.000 


80.7 








30.000 


83.4 






130 


0.123 


<10 








0.370 


<10 








1.100 


<10 




30 




3.300 


<10 


! 
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HIV Protease FITC Assay 




Example No. 


HIV-1 Dose (uM) 


til V - 1 r roicase 

% Inhib 


HIV- 1 FITC 

Ki (nM) 


■ 




10.000 


<10 








30.000 


13.11 






146 


0.123 


36.44 








0.370 


73.64 




5 




1.100 


82.74 








3.300 


87.71 








10.000 


91.19 








30.000 


95.17 






147 


0.123 


<10 




10 




0.370 


<10 








1.100 


28.87 








3.300 


52.59 








10.000 


78.14 








30.000 


89.24 




15 




100.000 


114.29 






148 


0.123 


<10 








0.370 


22.39 








1.100 


52.05 








3.300 


8026 




20 




10.000 


91.92 








30.000 


89.74 








100.000 


130.07 


161.000 




149 


0.123 


<10 








i 0.370 


19.73 




25 




L100 


46.86 








3.300 


73.49 








* 10.000 


98.5 








30.000 


103.16 








100.000 


117.12 


267.000 


30 


150 


0.123 


<10 
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5 



10 



15 



20 



25 



30 





HIV Protease HTC Assay 




Example No. 


HTV-1 Dose (uM) 


rUV-l Fro tease 
% Inhib 


irrv 1 FTTP 
ill v - 1 nio 

Ki (nM) 




0.370 


13.26 






1.100 


25.37 






3.300 


54.08 






10.000 


75.25 






30.000 


90.99 






100.000 


112.67 




151 


0.123 


<10 






0.370 


<10 






1.100 


19.07 






3.300 


39.8 






10.000 


70.1 






30.000 


88.38 






100.000 


112.67 




152 


0.123 


<10 






0.370 


<10 






1.100 


26.39 








3300 


48.81 








10.000 


77.57 








30.000 


90.55 








100.000 


109.97 






153 


0.123 


<10 








0.370 


17.68 








1.100 


40.3 








3.300 


69 








10.000 


88.59 








30.000 


99.69 








100.000 


120.02 






0.123 


21.87 








0.370 


57.26 








1.100 


! 84.08 
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HIV Protease FITC Assay j 




Example No. 




1 l-i * 1 I 1 ULvUov 

% Inhib 


HIV-1 FITC 1 

KJ (nM) j 






3.300 


86.73 








10.000 


98.1 








30.000 


92.91 


39.000 j 




155 


0.123 


27.61 




5 




0.370 


45.98 








L100 


79.88 








3.300 


92.84 








10.000 


97.23 








30.000 


93.47 


1 


10 




100.000 


111.15 


66.000 | 




156 


0.123 


<10 








0.370 


24.24 








L100 


64.39 








3.300 


82.64 




15 




10.000 


87.29 








30.000 


92.32 


65.000 




157 


0.123 


<10 








0.370 


17.62 








1.100 


42.2 




20 




3.300 


68.96 








10.000 


83.45 








30.000 


84.94 






158 


0.123 


15.74 








0.370 


44.21 




25 




1.100 


70.49 








3.300 


86.96 








10.000 


10025 








30.000 


96.08 








100.000 


115.03 


; 55.000 


30 


159 


0.123 


<10 
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HIV Protease FTTC Assay | 




Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FTTC ! 
Ki (nM) j 






0 370 

\J.J i\J 


20.61 


i 

i 






1 100 


56.35 








3 300 


76.22 








10000 


92.26 




5 




30.000 


95.07 


207.000 




160 


fl 193 


<10 










12.21 








1.1UU 


30 30 








oAA 


78 9 




in 




1 A AAA 

1U.UUU 


SQ 7 
07. / 








1A AAA 

3U.UUU 


09 07 






161 




V.1U 








U.i/U 










1 1 AA 


41 7S 




1 c 
ID 




3.300 


78 A< 








1 A AAA 
1U.UUU 










1A AAA 


i A< 97 






162 












U.j/U 






70 




i inn 











1 TAA 


yr. JO 








l A AAA 










1A AAA 
3U.UUU 


77 97 








0.123 


<10 




25 




0.370 


30.76 








1.100 


65.56 








3.300 


88.65 








10.000 


100.71 








30.000 


98.41 


172.000 


30 


164 


0.123 


<10 
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HIV Protease FITC Assay _J 




Example No. 


T_TT\7 1 TV>(.a /"». 


ni v - 1 r ruiciuc 
% Inhib 


HTV-l FTTC 

III T*l I 1 J V 

Ki(nM) 






0.370 


16.52 








1.100 


50.05 








3.300 


68.8 








10.000 


84.77 




5 




30.000 


88.25 


185.000 




165 


0.123 


<10 








0.370 


10.46 








1.100 


32.93 








3.300 


60 




10 




10.000 


80.65 








30.000 


94.09 






166 


0.123 


<10 








0.370 


<10 








1.100 


<10 




15 




3.300 


39.83 








10.000 


62.33 








30.000 


80.88 








100.000 


97.8 






167 


0.123 


<10 




20 




0.370 


<10 








1.100 


18.41 








3.300 


37.12 








10.000 


60.4 


1 






30.000 


81.1 




25 


168 


0.123 


<10 








0.370 


<10 








1.100 


<10 








3.300 


10.43 








10.000 


43.37 




30 




30.000 


48.01 
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F 




HIV Protease FTTC Assay 




Example No. 


HIV-1 Dose (uM) 


HIV-l Protease 
% lnhib 


niv-i rllL 
Ki (nM) 




169 


0.123 


<10 








0.370 


<10 








1.100 


<10 








3.300 


<10 




5 




10.000 


33.2 








30.000 


54.77 






170 


0.123 


<10 








0.370 


29.65 








1.100 


62.15 




10 




3.300 


86.65 








10.000 


95.12 








30.000 


93 


50.000 




171 


0.123 


11.75 








0.370 


39.5 




15 




1.100 


68.91 








3.300 


82.22 








10.000 


96.79 








30.000 


94.56 


50.000 1 




172 


0.123 


<10 


J 


20 




0.370 


<10 


1 






1.100 


11.68 


I 






3.300 


29.52 








10.000 


56.83 








30.000 


60.65 




25 


173 


0.123 


<10 








0.370 


<10 








' 3.300 


<10 








10.000 


39.17 








30.000 


58.78 




30 


174 


0.123 


23.48 
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HIV Protease FTTC Assay 




Example No. 


111 V - 1 IAJ5C v,Ulvi; 


ni v - 1 rruiease 
% Inhib j 


HTV 1 PITP 
ni v - 1 n i \~ 

Ki (nM) ! 






0.370 


52.75 








1.100 


81.81 








3.300 


10228 








10.000 


109.78 




5 




30.000 


105.99 


16.000 




175 


0.123 


19.72 








0.370 


46.67 








1.100 


78.8 








3.300 


99.32 




10 




10.000 


106.63 








30.000 


104.64 


35.000 




176 


0.123 


<10 








0370 


<10 








1.100 


28.85 




15 




3.300 


62.26 








10.000 


88.68 








30.000 


100.54 






177 


0.123 


<10 








0.370 


19.71 




20 




1.100 


48.17 








3.300 


74.17 








10.000 


89.26 








30.000 


94.96 






178 


0.123 


21.61 




25 




0.370 


61.86 








1.100 


83.11 








3.300 


95.49 








10.000 


103.79 








30.000 


106.84 


17.400 J 


30 


179 


0.123 


23.72 
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.5 



10 



15 



20 



25 



30 



r f 


fflV Protease FTTC Assay 




Example No. 


fflV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FITC 
Ki(nM) 




0.370 


61.9 






1.100 


77.89 






3.300 


94.44 






10.000 


95.1 






30.000 


102.08 


40.000 


180 


0.123 


31.96 






0.370 


55.93 






1.100 


80.55 






3.300 


91.92 






10.000 


99.51 






30.000 


97.97 


23.300 


181 


0.123 


32.59 






0.370 


64.5 







1.100 


82.44 






3.300 


95.26 






10.000 


100.69 








30.000 


95.51 


18.900 




182 


0.123 


<10 








0.370 


15.01 








1.100 


45.74 








3.300 


71.91 








10.000 


94.9 








30.000 


96.49 






183 


0.123 


<10 






0.370 


11.86 








1.100 


28.24 








3.300 


60.64 








10.000 


88.89 








30.000 


90.81 






184 


0.123 


65.05 
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fflV Protease FTTC Assay 




Example No. 


HIV-1 Dc 


jse (uM) 


I XI V - 1 i 1 UlUUC 

% Inhib 


HIV-1 FTTC 
Ki (nM) 






0.370 


87.05 








1.100 


94.47 








3.300 


98.98 








10.000 


101.68 




5 




30.000 


102.3 


5.700 




185 


0.123 


40.51 








.0.370 


71.44 








1.100 


89.06 








3.300 


95.89 




10 




10.000 


103.11 








30.000 


92.87 






186 


0.123 


<10 








0.370 


<10 








1.100 


<10 




15 




3.300 


11 








10.000 


41.6 








30.000 


61.57 


22.400 




25 






41.000 




122 


100.000 


26 




20 


243 


0.123 


<10 








0.370 


36.19 








UOO 


70.5 








3.300 


94.71 








10.000 


105.14 




25 




30.000 


102.44 


69.000 




232 


0.123 


10.57 








0.370 


36.97 








1.100 


73.74 








3.300 


93.56 




30 




10.000 


103.56 
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HIV Protease FITC Assay | 




Example No. 


HIV-1 Dose (uMj 


UT\7 1 Dmtanra 

Ml V - 1 rToieosc 
% Inhib 


HTV-1 FTTP 

iii v - i ri l j 

Ki (nM) 






30.000 


98.87 


76.000 j 




233 


0.123 


<10 








0.370 


28.94 








1.100 


64.9 




5 




3.300 


83.12 








10.000 


93.73 








30.000 


59.36 


24.800 




234 


0.123 


<10 








0.370 


33.42 




10 




1.100 


61.65 








3.300 


81.06 








10.000 


83 








30.000 


71.12 


39.400 




235 


0.123 


<10 




15 




0.370 


13.7 ! 








1.100 


33.22 








3.300 


61.61 








10.000 


73.28 








30.000 


80.14 




20 


212 


0.123 


<10 








0.370 


<10 








1.100 


17.78 








3.300 


43.17 








10.000 


67.06 




25 




30.000 


69.63 






213 


0.123 


<10 








0.370 


12.05 








1.100 


29.96 








3.300 


55.36 




30 





10.000 


83.7 
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HIV Protease FITC Assay 




Example No. 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 MIL 
Ki(nM) 






30.000 


85.76 






221 


0.123 


43.14 








0.370 


72.11 








1.100 


87.27 




5 




3.300 


102.12 








10.000 


108.14 








30.000 


100.56 


14.600 




222 


0.123 


18.96 








0.370 


51.72 




10 




1.100 


75.75 




■ i 


3.300 


91.01 








10.000 


98.28 








30.000 


95.85 


18.500 




223 


0.123 


<10 




15 




0.370 


<10 








1.100 


13.93 








3.300 


33.S8 








10.000 


59.68 








30.000 


65.06 




20 


224 


0.123 


46.89 








0.370 


76.9 








1.100 


99.6 








3.300 


97.12 








10.000 


109.97 




25 




30.000 


104.76 


14.700 




236 


0.123 


<10 








0.370 


<10 









1.100 


26.03 








3.300 


54.13 




30 




10.000 


75.82 
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HTV Protease FTTC Assay 




Example No. 


HIV-1 Dose (uM) 


fflV-1 Protease 
% Inhib 


HIV-1 FTTC 
Ki (nM) 






30.000 


73.74 






237 


0.123 


<10 








0.370 


10.21 








1.100 


32.02 




5 




3.300 


60.21 








10.000 


80.87 








30.000 


78.17 






225 


0.123 


<10 








0.370 


<10 


i 


10 




1.100 


<10 








3.300 


21.01 








10.000 


30.58 








30.000 


35.45 






226 


0.123 


73.44 




15 




0.370 


93.91 








1.100 


106.24 








3.300 


104.34 








10.000 


100.97 


j 






30.000 


98.32 


4.000 J 


20 


227 


0 123 


<10 








0.370 


19.58 








1.100 


49.16 








3.300 


80.24 








10.000 


89.81 




25 




30.000 


85.44 






214 


0.123 


<10 








0.370 


<10 








1.100 


32.03 








3.300 


65.96 




30 




10.000 


79.53 
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10 



15 



20 



25 



30 
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fflV Protease FITC Assay _| 


Example No. 


HTV-1 Dose (uM) 


Hiv-i rroiease 
% Inhib 


HTV-1 FITC 
Ki (nM) 1 




30.000 


85.99 




115 


0.123 


<10 






0.370 


<10 


1 




1.100 


<10 






3.300 


16.14 






10.000 


23.11 






30.000 


28.84 




™ 


0.123 


<10 






0.370 


20.5 






1.100 


52.77 






3.300 


75.64 






10.000 


81 






30.000 


87.08 


163.000 


239 


0.123 


<10 






0.370 


35.83 






1.100 


63.94 






3.300 


79.84 






10.000 


91.05 






30.000 


85.69 


r 99.000 




0.123 


<10 






0.370 


29.76 






1.100 


61.07 






3.300 


85.6 






10.000 


91.5 






30.000 


90.47 


122.000 1 


244 


0.123 


20.72 






0.370 


| 57.94 






1.100 


81.9 






3.300 


90.61 






10.000 


102.94 
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Example No. 


HIV Protease FITC Assay j 




fflV-1 Dose (uM) 


HIV- 1 Protease 
% InniD 


fflV-1 FITC j 
Ki (nM) j 






JU.UUU 


99.42 


15.400 j 




245 




25.87 








V.J /U 


5B.UZ 


j 






i inn 


83.28 


— j 


5 




J. jUU 


AA "JO 

90.32 









in /Yin 


96.93 








*3A AAA 


94.08 


20.600 




246 


0.123 


24.72 








0.370 


60.06 




10 




1.100 


79.88 








3.300 


92.35 








10.000 


92.69 








30.000 


93.33 


21.6C0 




247 


0.123 


14.11 




15 




0.370 . 


46.97 








1.100 


73.12 








3.300 


86.71 








10.000 


96.13 








30.000 


97.01 


30.400 


20 


217 


0.123 


<10 








0.370 


<10 









1.100 


<10 








3.300 


33.1 








in ono 






25 




30.000 


69.08 






218 


0.123 


<10 








0.370 


<10 








1.100 


21.21 








3.300 


45.95 




30 




10.000 


59.29 
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If 




fflV Protease FITC Assay 




Example No. 


HIV-1 Dose (uM) 


111 V - 1 rlulCudC 

% Inhib 


HTV-1 FTTC 

XXI V I 111 

Ki (nM) 






30.000 


58.22 






228 


0.123 


<10 






< 


0.370 


63.94 








1.100 


93.39 




5 




3.300 


106.45 








10.000 


112.12 








30.000 


104.72 


17.400 




240 


0.123 


<10 








0.370 


40.59 




10 




1.100 


68.74 








3.300 


95.05 








10.000 


113.15 








30.000 


104.47 


29.200 




241 


0.123 


<10 




15 




0.370 


<10 








1.100 


32.77 








3.300 


62.87 








10.000 


87.09 








30.000 


90.26 




20 


242 


0.123 


<10 








0.370 


19.85 








1.100 


53.5 








3.300 


80.54 








10.000 


90.2 




25 




... 30.000 


93.21 


32.300 




! 219 


0.123 


<10 








0.370 


<10 








1.100 


35.32 








3.30Q 


65.61 




30 




10.000 


79.7 
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fflV Protease FITC Assay 




Example No. 


HIV-1 Dose (uM) 


fflV-1 Protease 
% Inhib 


fflV-1 FITC 
Ki (nM) 






30.000 


90.2 






220 


0.123 


<10 








0.370 


<10 








1.100 


21.33 




5 




3.300 


51.63 








10.000 


68.42 








30.000 


62.18 


ij 




229 


0 123 


52.16 








0 370 


95.94 




10 




1 100 


106.04 








J.jKAJ 


105.97 











113.33 










101.62 


3.500 




230 


n iM 


<10 




i < 

ij 




0 T7n 


15.32 








i inn 

I. J.UU 


48.57 










71.34 








in nnn 


91.07 








30.000 


85.27 




20 


231 


0.123 


16.51 








0.370 


57.42 








1 100 


77.7 








•3 ^ no 


98.89 








10.000 


112.59 




25 




30.000 


109.07 


52.400 




I 209 


0.123 


<10 








* 0.370 


11.99 








1.100 


32.18 








3.300 


59.85 




30 




10.000 


76.68 
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15 



Example No. 


HIV Protease FITC Assay J 


HIV-1 Dose (uM) 


HIV-1 Protease 
% Inhib 


HIV-1 FITC j 
Ki (nM) ! 




30.000 


77.84 


92.000 j 


210 


0.123 


<10 


| 




0.370 


<10 






1.100 


37.5 


j 




3.300 


61.03 


j 




10.000 


74.98 


j 




30.000 


86.03 


78.000 | 


211 


0.123 


<10 






fl 370 


21 39 






I.1UU 


47 7Q 






J..5UU 


OO.JJ 






in cm 


07.1 J 






Ov.VAA/ 


92 11 


64.000 






<10 






0 370 

V.J fv 


31.61 






1.100 


63.69 






3.300 


86.48 






10 000 


101.36 






30 000 


99.16 


61.700 


249 


0.123 


<10 






0.370 


39.95 






1.100 


70.35 






3.300 


88.52 






10.000 


103.18 






30.000 


107 


44.400 


250 






-15.000 
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TABLEffl 





EXAMPLE NO 


ACTUAL 




80 


368.2354 


e 

J 


81 


3642025 




82 


310.1562 




83 


274.1572 




84 


3282038 




Q< 

OJ 


3802350 


10 


OO 


374.1877 




o / 


3522044 




55 


4002045 




80 


310.1564 




on 


338.1884 


15 


Q1 


374 1876 




7Z 


3702504 




0^ 


4022189 




OA 


3662195 




zfj 


3942508 


20 


OA 


298 1567 




y / 


336.1724 




QC 

yo 


296 1410 8 

^^W«A *^AW fl 






1882028 8 




inn 
IUU 


376 0675 S 


25 


1U1 


4242025 




102 


158 1778 

J J O.I / / o 




103 


4602479 




104 


284.1420 




105 


412.0669 


30 


106 


3862100 




107 


4482259 




108 


4022044 




109 


350.0518 
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EXAMPLE NO. 


ACTUAL 


110 


414.2400 


111 


440.0986 


112 


510.2982 


1 113 


356.1614 


114 


358.1786 


115 


314.1524 


116 


316.1676 
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TABLE IV 

MEAN ABSOLUTE AND RELATIVE (%) PROSTATE WEIGHTS IN MALE DOGS 







Dose 


Relative 


Absolute 




Group No. 


(mg/kg/day) 


Weight* 


Weight (GMs) 


5 


1 


0 


0.096 


9.55 




2 


50 


0.088 


8.87 




3 


100 


0.074 


7.55 | 




4 


200 


0.046 


4.58 | 




5 


400 


0.044 


4.43 


10 


6 


0 


0.076 


7.98 




7 


400 


0.055 


5.65 



*% body weight 

15 
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CLAIMS 

1 . A compound of the formula I 




wherein Rj is 

3 a) KCHsVCHCRsMCHsVR* 

b) -CHCaryD-CHfCCOO-Ci-Cg alkyl] 2 , 

c) -C(C3-C 5 cycloalkylHCH2) n -R 4l 

d) -C(aiyi>=CH-aryl, or 

e) -OT(R 5 )-S-(CH 2 ) m -R 4 ; 
5 wherein R 2 is 

a) hydrogen, 

b) halo, 

c) C r C 6 alkyl-lCKCHjyq (CHjV, or 

d) Cj-C^j alkyl; 

0 wherein R 3 is 

a) C2-C 10 alkyl optionally substituted by zero (0) to five (5) halo, 

b) ^2' c \q alkenyl, 

c) R^cH^-cHag^o^v, 

d) R 4 -(CH 2 )p% 
.5 e) R 4 -CH=CH-, 

f) CH^HKCH^-, 

g) R^a^^x^coxa^v, 

h) R4(CH 2 )m C (°) X l( CH 2V; 

i) aryl, 
SO j) net, 

k) CyOj cycloalkyl, 

1) C r C 6 alkyl-0-C(OHCH 2 ) n -, 

m) C r C 6 alkyl-[0-(CH 2 ) 2 ] q -(CH 2 ) n -, 

n) R 4 -CH0R 6 )-CH(R 6 )-, 

35 p) Rir(CH 2 ) m -X r (CH 2 ) n -(R 7 )HC., or 

q) Rj^CO^J^Xj-CCH^^^^HC-; 
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wherein R 4 is 






a) 


aryl. 




. b) 


net. 




c) 


CyOj cycloalkyl, 


5 


d) 


C,-C 10 alkenyl, 




e) 


Cj-Cgalkyl-CO-CCHj^lq^C 




0 


halo. 




g) 


het-O-, 




h) 


het-C(0)-, 


10 


i) 


aiyHCH 2 ) n -0-C(0)-, or 




j) 


trifluoromethyl; 




wherein R 5 is 






a) 


C r C 10 alkyl. 




b) 


C2-C 10 alkenyl, 


15 


c) 


CyCj cycloalkyl, 




d) 


-(CH 2 ) n -aryl, 




e) 


-(CHjJp-het, or 




f) 


-(CH 2 ) n -CH=CH-aryl; 




wherein R 6 is 




20 


a) 


Cj-C 10 alkyl. 




b) 


R 4 -C r C 5 alkyl. 




c) 


<CH z ) n -CyOj cycloalkyl. 




d) 


-(atyp-CI^CHj, 




e) 


-(CH^p-aryl. 


25 


0 


-(CH 2 ) p -net, or 




g) 


hydroxy-; 



wherein Xj is -NR7-; 
wherein R 7 is 

a) hydrogen, or 
30 b) C r C 5 alkyl; 

wherein aryl is 

a) phenyl substitued by zero (0) to three(3) Rg, 

b) naphthyl substitued by zero (0) to three(3) Rg, 

c) biphenyl substituted by zero (0) to three (3) Rg, or 
35 d) perhalophenyi; 

wherein het is a 5- or 6-membered saturated or unsaturated ring containing from one (1) to four 
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(4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur and including 
any bicyclic group in which any of the above heterocyclic rings is fused to a benzene ring, C y 
C 8 cycloalkyl, or another heterocycle; and if chemically feasible, the nitrogen and sulfur atoms 
may be in the oxidized forms; and substituted by zero (0) to three (3) R9, 
5 wherein Rg and R9 are independently 





a) 


Cj-Cg alkyl substituted Dy zero {v) to tnree naio. 




b) 


C 2 -C 8 aikenyU 




0 


hydroxy, 




d) 


hydroxy-C r C 5 alkyl, 


10 


e) 


-(CH 2 ) n -0-Cj-C5 alkyl suostitutea oy zero vVJ to inree p; iiyuruxy, 




0 


-(CH^n-O-Co-Cr alKenyi STiDStituxeu oy zero yj) iu uuee ^ u / UiUA J f » 




g) 


halo, 




h) 


amino, 




0 


amino-C^Cj alkyl. 


15 


j) 


mono-or di-C 1 -C 5 alkyl amino, 




k) 


-C(0)-C r C 5 alkyl, 




1) 


-CHO, 




m) 


-COOH, 




n) 


-COOCj-Cjalkyl, 


20 


0) 


-CONCRy)^ 




P) 


C 3 -C 7 cydoaikyi. 




q) 


nitro, 




r) 


-CN, 




s) 


-SO3H, 


25 


t) 


-S0 2 NH 2 , 




u) 


-0[(CH2) 2 -0] q -CH3, 




v) 


-[CH 2 -0] q -C r C3 alkyl, 




w) 


-(CH 2 ) n -NHC(0)-0-(CH 2 ) p -R 12 , 




x) 


-(CH2) n -NHC(0)-0-(CH 2 ) p -R 15 , 


30 


y) 


"( CH 2V R 12» 




z) 


-S0 2 - Ri 2 » 




al) 


-(CH 2 ) n -X 2 -(CH 2 ) n -Ri 2 . 




bl) 






cl) 


-(CH^n-Xj-^CH-Riy 


35 


dl) 


-(CH2)„-X2-CH=CH-R 15 , 




cl) 


-(CH2) n -X2-C r C 10 alkyl substituted by zero (0) to three (3) halo, 
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fl) -(CH^-X^Cs alkcny 1 ' 

gl) -X^CH^p-CHCNI^XCOOH). 

h 1 ) -NHCONH-S0 2 - R 12 . 

il) -X2-(CH 2 ) p -NH-C(0>0-C r (^ alkyl. 

5 jl) .X 2 -CH(X 3 )-NH-C(0)-0-C r C 6 alkyl, 

kl) -X^C^-CIflNH^OHKCHayRul-CCOWCHjJp-R^ 

11) -(CH 2 ) n -X 4 -N(C r C3 a!kyl) 2 . 

ml) -<CH 2 )„-X 4 -NHR 12 , 

nl) -NH-AA-Pj, 

10 ol) -(CH 2 ) p -N 3 . 

pi) -(CH 2 ) p -R 12 , 

ql) -<CH 2 ) p -R 15 , 

rl) -<C^) n -NHC(SCH3)=CHN0 2 , 

si) -(CH 2 ) n -NHC(NHR 7 )=CHN0 2 , 
15 tl) -(CH2) n -NHC(SCH3)=NCN, or 





ul) 


-(CH 2 ) n -NHC(NHR 7 )=NCN; 




wherein X 2 is 






a) 


-NH-C(O)-, 




b) 


-NH-S0 2 -, 


20 


c) 


-NH-C(0>NH-, or 




d) 


-S0 2 -NH-; 




wherein X 3 is 






a) 


C r C 6 alkyl, or 




b) 


-(CH 2 )p-R 15 ; 


25 


wherein X 4 is 






a) 


-NH-aO)-, or 




b) 


-NH-S0 2 -; 




wherein R 10 is hydrogen; 




wherein R n is 


30 


a) 


hydrogen, 




b) 


C r G 6 alkyl. 




c) 


-(CH^n-aryl, 




d) 


-(CH^-CyC? cycloalkyl, or 




e) 


-(CH^-hec 


35 


or wherein R 10 and R n taken together form a double bond; 




or wherein Rj 


and R n taken together form 
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a ) C 3" C 8 cycloalkyl substituted by zero (0) to three (3) hydroxy, =N-OH, =0 
(oxo), or protected form thereof, or substituted at the a-position by R 14 ; or 

b) a 5- or 6-membered saturated ring containing one (1) or two (2) oxygen aicms: 
wherein R 12 is 



5 


a) 


phenyl substituted by zero (0) to three (3) R 13 , or 




b) 


naphthyl substituted by zero (0) to three (3) R 13 ; 




wherein R 13 


is 




a) 


Cj-Cjq alkyl substituted by zero (0) to three (3) halo, 




b) 


hydroxy, 


10 


c) 


hydroxy-Cj-C 5 alkyl, 




d) 


-(CH^-O-Cj-Cj alkyl substituted by zero (0) to three (3) hydroxy or halo, 




e) 


-(CH^p-O-Cj-Cj alkenyl substituted by zero (0) to three (3) hydroxy or halo. 




f) 


halo. 




g) 


amino, 


15 


h) 


amino Cj-C 5 alkyl, 




i) 


mono-or di-C r C 5 alkylamino. 




j) 


-C(0)-Cj-C 5 alkyl. 




k) 


-CHO, 




1) 


-COOH, 


20 


m) 


-CON(R 7 )2, 




n) 


-NHCOCj-Cj alkyl. 




o) 


-NHOH, 




P) 


nitro, 




q) 


-CN. 


25 


r) 


-(CH 2 ) n -phenyl, 




s) 


-COOCi-CjalkyI, or 




0 


-S0 2 -phenyl substituted by zero (0) to three (3) C r C 5 alkyl, 




u) 


-(CH^n-J^-phenyl, or 




v) 


-(CH 2 ) n -N=N-phenyl substituted by zero (0) or one (1) -N^-Cj alkyl) 2 ; 


30 


wherein R 14 


is 




a) 


-(CH 2 ) n -aryl, 




b) 


-Cj-Cgalkyl, or 




0 


-(CH^n-C^cycloalkyl; 




wherein R 15 


is a 5- or 6-membered saturated or unsaturated ring containing from one (1) to i 



35 (4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and including 
any bicyclic group in which any of the above heterocyclic rings is fused to a benzene ring, C3- 
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C 8 cycloalkyl, or another heterocycle; and substituted by zero (0) to three (3) R 13 ; 
wherein AA is an amino acid residue; 
wherein Pj is hydrogen or a nitrogen protecting group; 
wherein m and n are independently zero (0) to five (5) inclusive; 
5 wherein p is one (1) to five (5) inclusive; 
wherein q is one (1) to five (5) inclusive; and 
ph arm aceuti call y acceptable salts thereof. 

2. The compound of claim 1 provided that when K x is -(C^ 2 ) n -CH(R 5 MCH 2 ) m -R 4 , - 

10 C(C 3 -C 5 cycioalkyO-(CH 2 ) n .R 4 , or -CH^S^CH^-R^ R 4 is aryl, het or C^-Cj cycloalkyl. 

3. The compound of claim 1 
wherein Rj is -CHCR^-R^, 
wherein R^ is hydrogen; 

15 wherein R 3 is 

a) CyC% alkyh 

b) R^OT^-CHCRfP-, 

c) R 4 -(CH 2 ) p -, 

d) R 4 -CH=CH- f 

20 e) CHj^KC^p-, 

f) R^NH-CCOK^-, 
wherein R 4 is aryl; 
wherein R 5 is 

a) Cj-Cj alkyl, 
25 b) C2'C 5 alkenyl, 

c) cyclopropyl; 
wherein R 6 is 

a) C2-C 5 alkyU or 

b) VCi-Cj alkyl-; 
30 wherein aryl is 

a) phenyl substituted by zero (0) to three (3) Rg, or 

b) naphthyl substituted by zero (0) to three (3) R g ; 
wherein Rg is 

a) halo, or 
35 b) Cj-Cj alkoxy; 

wherein R, n and R n taken together form a double bond; 
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wherein m is one (1) to three (3) inclusive; 
wherein p is one (1) to three (3) inclusive. 

4. The compound of claim 3 
5 wherein Rj is -CH(R 5 )-R 4 ; 

wherein R2 is hydrogen; 
wherein R3 is 

a) C r Cg alkyl, 

b) R 4 -(CH 2 ) m -CH(R 6 )-, 
10 c) R 4 -(CH 2 ) p -, 

d) CH 2 =CH-(CH 2 ) p -, or 

e) R 4 -CH=CH-; 
wherein R 4 is aryi; 
wherein R 5 is 

15 a) ethyl, 

b) ethenyi, or 

c) cyclopropyl; 
wherein R 6 is 

a) ethyl, or 
20 b) R^OijS 

wherein aryl is 

a) phenyl substituted by zero (0) to three (3) Rg, or 

b) naphthyl substituted by zero (0) to three (3) R 8 ; 
wherein R 8 is 

25 a) halo, or 

b) methoxy; 
wherein Rjq and Rjj taken together form a double bond; 
wherein m is one or two; 
wherein p is two (2) or three (3). 

30 

5, The compound of claim 3 selected from the group consisting of: 
3K.alpha.-ethylbenzyl)-4-hyd^^ 

6-benzy]-3K-alpha.^thylberayl>^hydroxy-2H-Pyran-2-one; 
3K.dpna.-ethylbenzyl)-6-phenemyl^ 
35 4-hydroxy-6-phenetJiyl-3-(.alpha.-r«p 
6-(r>broraophenethyl)-3-(.alpha.-e^ 
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3-(.alpha.^thylber£yi)-6Ko-fluorophenetty^ 

3-(.alpha.^mylbertfyl>4-hydroxy-6<3-ph^ 

3-(.aipha.-ethy!benzyl)^-hydroxy-6-propy]-2H-Pyran-2-one; 

3- ( < aipha-ethyibenzyl)^-hydroxy-6-(3-butenyi)-2H-Pyran-2K)ne; 
5 3-(.aipha.-ethylbenzyi)^hydroxy-6-[[(pheny 

4- hydroxy-6-phenethyiO-(.alpha.-vinylbenzyl>2H-Pyran-2-one; 
3-(.alpha.^toyibenzyl)-6-(.alr^ 
3-([R]^-ethyibenzyl>4-hytoxy^[R]^ 
3^[R]HX-ethyibeiizyl)^hydroxy-6^ 

10 3-([S]-a^thylbenzyl)^hydm^ 

3-([S]-a-ethylbenzyl)-4-hydroxy-^^ 

Sodium (3S,6R) 3-(a-ethylbenzyi)-6-(a-ethylirfienetliyI)-2H-pyran-2-one 4-oxide; 
3-(alpha.-emylbenzyl)-l^thy^^ 
3-(.alpha.^yIrjenzyl)^hydroxy-6-(p^e^ 
15 3^.alpfoL-ethyIbeiizyl)-4-h^^ 
3^.alpha.*thyibenzyl)^hydro^^ 
3<.alpha.<thylbenzylM-hy^ 

3-{.alpha.-cthylbenzyl)-4-hydroxy-6-( 1 -ethyJ-2-naphtb-l-ylcthyl>2H-Pyraiv-2-one; 
3K.alpha.^ciopropylbenzyI)^ydroxy^3-phenylpropyl>2H-^^ 
20 3-{.aipha.-cyclopropylben2yl)-6-{l-ethyl propyl)-4-hydroxy-2H-Pyran-2-one; 

3-(.alrjha.^yciopropylbera^^ 

3- (.alpha.*ycIopropyibenzy0^ydroxy^ and 
3K.alpha.<yclopropylbenzyl>^^ 

25 6. The compound selected from the group consisting of: 

3^.alphx^yclopropylberu:yl)^-hydroxy-6-methyI-2H-Pyran-2-one; and 

4- Hydroxy^-methyl-3-(3-phenyl-pror>2-enyl)-2H-pyran-2-one. 

7. The compound of claim 1 
30 wherein R x is 

a) -(CH 2 ) n -CH(R 5 )-(CH 2 ) Tn -R 4 , 

b) -CH(aryl)-CH[C(0)-OC r C 6 alkyi] 2 , or 

c) -C(aryI)=CH-aryl; 
wherein is hydrogen; 

35 wherein R 3 is 

a) Cj-Qj alkyi, 
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b) R 4 -(CH 2 ) p -, 

c) aryl, or 

d) cyclohexyl; 
wherein R 4 is 

5 a) aryl, or 

b) hct 
wherein R 5 is 

a) ethyl, 

b) ethenyl, 

10 c) cyclopropyl, 

d) -(CH 2 ) n -aryl, or 

e) -(CR 2 \-CR=Cn-*iy\\ 
wherein R 10 is hydrogen; 

wherein R n is 
15 a) hydrogen, 

b) C r C 4 alkyi, 

c) -(CHjVaryl or 

d) cyclohexyl; 

or wherein R 3 and R n taken together form 
20 a) c y C% cycioalkyl substituted by zero (0) to three (3) hydroxy, =N-OH, carbonyl 

group, or protected form thereof, or substituted at the a-position by -(CH^-aryl, or 

b) a 5- or 6-membered saturated ring containing one (1) or two (2) oxygen atoms; 
wherein aryi is phenyl substituted by zero (0) to three (3) R$; 
wherein het is 

25 a) thiophenyl substituted by zero (0) to three (3) I^, or 

b) furanyl substituted by zero (0) to three (3) R9, 
wherein R g and R^ are independently 

a) nitro, 

b) hydroxy, 
30 c) methyl, or 

d) -[CHrOlq-q-Cj alkyi; 
wherein m is zero (0); 
wherein n is zero (0) to three (3), inclusive; 
wherein p is one (1) to three (3), inclusive; 
35 wherein q is two (2). 
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8. The compound of claim 7 selected from the group consisting of: 

Dimethyl 3-{(4-hydroxy-2-oxo-6-phenyl-2H-l-pyran-3-yl)(4-m^ptenyl)-l,3- 

propandioate; 

Dimethyl 3-[(4-hydroxy-2-oxo-6-phenyl-2^ 

5 propandioate; 

6-Ethyl-3-(a-emylbenzyl)-6-phenyl-te^ 

5,6-r^ydro^hydroxy-^yclohex^^ 

2-one; 

4-Hytoxy-lK>xa-3Kli>henylp^ sodium salt; 

10 6,6-Diemyl-3-(3-phenylpropyl>tetrahydropym-2,4-dione; 
Dihydro-6-methyl-6-phenyl-^ 
Dfoydro-3<H3-hydroxyphen^^^ 
5,6-Dmydro^hydroxy-6-phenyi^ 
5,6-Dmydro^hydroxy^^ 

15 one; 

12-Hydroxy-l l-(l-phenyl-allyl)-l A9-trioxa^lispiro[4.2^.2]pentadec-l l-en-10-one; 

12-Hydroxy-lHli)heny^ 
4-Hydroxy-3Kli>henyl-propy^ 

6 f 6-Dibeiizyl^ydroxy-Mli^^ 
20 4-Hydroxy-3-<l-phenyl-allylH>9-to 
4^-Dihydroxy-3-<l-phenyl-pro^^ 
5,64Mhydro-4-hydroxy-6^ 

one; 

5,6.Dihydro^hydroxy^ph^ 
25 M u.Diphenyl-2-propenyl>5,6Hlihy(l^ &> m ' 

pyran-2-one; 

3-(l,3-Diphenyl-2^ropyl>5,6Hmiy<lro^hydroxy-6K2-phenylethyl>6-propyl%(EV2H- 
pyran-2-one; 

3-(l,3-Diphenyl-2-propenyl>5.6^ihydro^ydroxy-6-phenyI-6.(phenylmethyl)-2H- 
30 pyran-2-one; 

3-(l^DiphenylethenyI)-5.6Kiity^^ (E)-2H- 

pyran-2-one; 

5,6-Dihydro^hydroxy^-phenyI^ 

one; 

35 • 5 ,6-Dihydro^ydroxy^-(2-phenylethyl^^ 

3K13-Wphenyl-2-propcnyl>5,6Kimydro^hydroxy^(phcnylmethyl>6-prop^ 
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pyran-2-one; 

3-(13-Diphenylpropyl)-5,6-dihydio-4-hydroxy-^ 



one; 



4-Hydroxy-3-(l-phenylallyl)-l-oxa-spiro[5.6]-dodec-3-en-2-one; 
5 4-Hydroxy-3-{l-phenyialIyl)-l-oxa-spiro[5.4]-dec-3-en-2-one; 

7-Benzyi^hydroxy-3-(l-phenylallyi>l^xa-spiro[5i]uiidec-3-en-2-one; 

4-Hydroxy-3-{l-phenyipropyl>l-oxa-spiro[5.4]-dec-3-en-2-one; 

4-Hydroxy-3-(l-phenyl-2-propenyl)-l-oxaspiro[5.7]tridec-3-€n-2-one; 

4-Hydroxy-3-{l-phenytpropyi>l^xaspiro[5.7]tridec-3-en-2-one; 
10 6-Butyl-5,6-dihydro-3-(U^^ 



one; 



6-Butyl-5,6-dihydro-3-(13^iphenyIpropyl)-^ 
6-Butyl-5,6-dihydio^hydroxy-6-phenylme%^ 
6-Butyl-5,6-dihydn>^hydroxy-6i3heny^ 
15 3.(a-Cyclopropyl-[5-(methoxymethoxy-methyl)-thiophen-2-yl]-methyl)-5 

hydroxy-6-(2-methylpropyl>6-(2^^ 

5,6-Dihydro^hydroxy^2-methy^^ 
2H-pyran-2-one; 

5,6-dihydro-4^ydroxy^2-methy^ 

20 pyran-2-one; 

5,6-Dihydro-3-diphenylmethyI^hydroxy-6,6-di-(2-p^ 

5 f 6-Dihydro^hydroxy-6,6-d^^ 



one; 



5,6-Dihydn>^hydroxy-6,6-d^ 
25 5,6-Dihydro-4-hydroxy-3^1,3-diphenyl-2-propen^ 
pyran-2-one; 

5,6-Dihydn>^hydroxy-3-<U^ip^ 

one; 

3-{a-Cyclopropy]-[5-(methoxymethoxy-methyl)-thiopheo-2-yl]-methyl)-^ 
30 hydroxy-6-(2-phenylethyl)-6-propyI-2H-pyran-2-one; 

3-(a-Cyclopropyl-[5-(methoxymethoxy-methyl)-thiophen-2-yl] -methyl)-5 ,6-dihydn>-4- 
hydroxy-6-<3-phenylpropyl)-6-propyl-2H-pyran-2-one; 

5,6-Dihydro-3-diphenylroethyl-4-ty^ 

3-Diphenylraethyl-5,6-dihydro-4-hydro 
35 ■ pyran-2-one; 

3-(13-Diphenyl-2-propenyl)-5,6-dihydro^hydroxy-6-(2-melhylpropyl)-6-(2- 
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phenylethyl)-2H-pyran-2-one; and 
3^1 j-Wphenyl-2-pro^ 
2H-pyran-2-one. 

5 9. The compound of claim 1 
wherein Rj is 

a) KCHj^-CHCRjHCHiV^ or 

b) -C^-qcycloalkylXO^),,^; 

wherein R 2 is 

10 a) hydrogen, or 

b) halo; 
wherein R3 is 

a) R^CHi^-CHO^-CaijV, 

b) R 4 -(CH 2 ) p -, 

15 C ) C 3 -C 6 alkyl substituted by zero (0) to three (3) halo, or 

d) R^CHCR^-CHCR^-; 
wherein R 4 is 





a) 


atyl. 




b) 


net. 


20 


c) 


Cj-Cjcycloalkyi, 




d) 


CH^CH- 




e) 


CH 3 -[CKCH 2 ) 2 ] q - 




0 


halo, 




g) 


het-O-, or 


25 


h) 


aryl-(CH2) n -0-C(0 




wherein R 5 is 






a) 


ethyl, 




b) 


cyclopropyl, or 




c) 


-CH 2 -aryl; 


30 


wherein R 6 is 






a) 


ethyl. 




b) 


propyl, 




c) 


-CHj-cyclopropyl, 




d) 


-CHj-CHsCHj, 


35 


e) 


-CH 2 -aryl, or 




f) 


hydroxy, 
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wherein aryl is phenyl substituted by zero (0) to three (3) R 8 ; 





wherein het substituted by zero (0) to three (3) is 




a) 


indolyl, 




b) 


tetrahydro-furanyl, 




c) 


thiophenyi, 




d) 


isoxazoiyl, 




e) 


tetrahydro-furanyl, 




f) 


tetrahydro-pyranyl, 




o) 


fiirnnvL 

1U1 an j if 


10 


ft) 


(l,3)dioxolanyl, 




U 


nvridinvl 




J; 


mr>mhnlinvl 






UlJICllUUJ Jif 




r\ 

U . 


nvrmliHinvl or 
pyiiuiiuuiyit 


15 


m) 


rwrm li H i nnn v 1 
pyiiuuuiiivujj. 




WUCICLU iVg id 








-X^-fCIiO -NH-CfOVO-Ci-C: alkyi, 






*>""2'n v 2'n 12' 






^"2'n ^ vv ~^'n 15* 


20 


d) 


-((^)„-rfflC(0)-0<ai>) n -R| 2 . 
* n » ' v i'p 




e ; 


-NH-Pf OVNH-SO-»-Ri ^ 




fi 


-X^-CHf Xo VNHCCOVOC, -Q alkyl, 






v _cch^ -CHrNH^OK)-(C^L-Rio]<:(0)^KC^)n- 




h) 


-X^-(CHn)„-CH(NH 9 )(G(X)H) t 


Z5 




C r C 5 alkyl substituted by zero (0) to three (3) halo, 




J) 


halo or 






C-C^alkvloxv: 




wherein R« is 






a) 


methyl, 


if\ 
3v 


b) 


halo. 




c) 






d) 


-S0 2 -R 12 » 




wherein X 2 is 






a) 


-NH-C(0>, or 


35 




-NH-C(0>NH-; 




wherein X3 is 
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a) 
b) 

wherein R 10 
wherein R 12 
5 wherein R 13 



C r C 6 alkyl, or 

-(CH 2 ) p -R 15 ; 
and R| j taken together form a double bond; 
is phenyl substituted by zero (0) to three (3) R 13 ; 



is 



10 e) 



a) 
b) 
c) 
d) 



methoxy, 
halo, 

-S0 2 -phenyl substituted by zero (0) or one (1) C r C 5 alkyl 
-CN, or 
C r C 5 alkyl; 



15 



wherein R 



a) 
b) 
c) 



15 



substituted by zero (0) or one (1) R 13 is 
indolyi, 
pyridyl, 
imidazolyl, or 
quinolinyl; 



wherein m is zero (0) to three (3), inclusive; 
wherein n is zero (0) to two (2), inclusive; 
wherein p is one (1) to three (3), inclusive; 
wherein q is two (2) or three (3). 

20 

10. The compound of claim 9 provided that when Rj is -(CH 2 ) n -CH(R 5 )-(CH 2 ) ra -R 4 or - 
C(C 3 -C 5 cycloalkyI)-(CH 2 ) n -R 4 , R 4 is aryl, het or C3-C 5 cycloalkyl. 

11. The compound of claim 10 selected from the group. consisting of: 
25 N-(3-Cyclopropyl-[6-(l*myl-^ 

phenyl)- 3-0m-butyloxyairbonyiainino)-propionamide; 

N-(3-{Cyclopropyl-[6-(2<ydopropyM^clop^ 
pyran-3-yl]-methyl } -phenyl>3-indol- 1 -yl-propionamide; 

3-(Cyclopropyl-phenyl-methyl>4-hydroxy-6-( 1 -(telrahydro-furan-3-ylmethyl)-propyl)- 

30 pyran-2-one; 

6-(l-(5-Chloro-u^ophen-2-ylmethyl>propyl>3-(cyclo 

pyran-2-one; 

3^tyclopropyl-phenyl-methyl)-6^^ 

hydroxy-pyran-2-one; 
35 3-(Cyclopropyl-phenyI-m^ 
pyran-2-one; 
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3-(CyciopropyI-phenyl-methyI)-4-hydroxy-6-< 1 -thiophen-2-y lraethyl-propyl)-pynin-2-one; 
3-{CyclopTopyl-phenyl-raethyl)^-hydroxy-6-{ 1 -tetrahydro-pyran-4-ylmethyl)-pn)pyl)- 

pyran-2-one; 

3-(0/clopropyl-phenyl-methyl)-6-(l-fu™^ 
5 3-(tyclopropyl-phejiyi-me^^ 
2-one; 

3-(tyciopropyl-phenylMnethyO^ 
pyran-2-one; 

3^Cyclopropyl-phenyl-methyI)^^ 

10 pyran-2-one; 

3-(CycIopropyl-phenyi-methyi)^hydroxy-^ 
6-(4<Moro-i^thyl-butyl)-3-(cyclopi^ 

6-(3-Chloro-l-ethyl-propyl)-3KcyclopropyI-phenyI-me%l)-4-hydro 
3-(C^ciopropyi-phenyl-raethyl)-6-te^^ 

15 pyran-2-one; 

3-(C^clopropyl-phenyl-methyl)^^ 
3^tyclopropyl-phenyl-me^ 

one; 

3-(tyclopropyl-phenyl-m^ 

20 pyran-2-one; 

5- Bromo-6-(2<yclopropyl-cydopr^ 

pyran-2-one; 

3-(l-Benzyl-2-phenyl-ethyl)-6-(2-cyd^^ 
pyron-2-one; 

25 6-(2-Cyclopropylmethyl-cthyl)-3Kcyclopropyl-phen>1-m 

6- ( I -Allyl-but-3-enyI)-3-(cyclopropy^ 
3-(tydopropyI-phenyl-methyl>^^ 

pyran-2-onc; 

6-( 1 -Benzyl-H2-methoxy-ethoxy)-pro 
30 pyran-2-one; 

3-(a-cyclopn>pylbemyl)^hydroxy-6-(a^^ 

3-(a-cyclopropylbejizyl)-4-hy<to^ 
3-(a-cydopropyibenzyl)-4-hydroxy-6-^^ 
3-(a^clopropylbeiuyl)^hydroxy-6<p-hydi™^ 
35 3^ a <ydopropyIbenzyl)-4-hydroxy-6^ 
3-(a-cyclopropylbeiuylH-ty^ 
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3-(o-cyclopropylbenzyl)^hydroxy-6-(2-<furan-3-yI)-2-hydroxyethy!>2H-pyi^-2-on^ 
3-(a<yclopropylbenzyl)^hydroxy-6-(2-(thiophcn-3-y!>2-hydroxyethyi)-2H-pyran-2- 



one; 



3-(a-cyclopropylbenzyIM-hydroxy^ 

5 3-( a <yclopropyroeiizylH-hyci^^ 

3^a^yclopropylbenzyl)-4-hydroxy^a-ethyl-m<Worophcnethy^ 

3<a-cyclopropylbenzyl)-4-hydroxy-6-(a-ethyl-o-chlorophenethyl)-2H-pym-2-one; 

3-(a<yclopropylbenzyl)-4-hydroxy-6-(a-ethyl-p-broraophenethyl)-2H-pyran-2-one; 

3<a<yclopropylbeiizyl>4-hydxoxy-6-^^ 
10 ^cKyctopropylbeiByl^ 



one; 



one; 



3-(a-cyclopropylbenzyl)-4-hydroxy-6^^ 
3^a-cydopropylbeiizyl)-4-hydroxy-6-<a^^ 



15 one; 



Ka-cyclopropylbeiizyD-^hydroxy^ 
3-(a-cyclopropylbeiizyI)-4-hy<iroxy^^^ 
3^a-cydopropylbei>zyl>^hydroxy-6-<^^ 
3^a-cydopropylbenzy!)-4-hydroxy-6^ 
20 3-(a-cyclopropylbenzyl)-4-hydi^ 

3-<Cyclopropylphenylmemyi)-6-[l-«thyW^^ 

2-one; 

3- (Cyciopropylphenylmethyl>p^ethyl^-hydroxy-2-oxo-, phenylmethyl ester 2H-pyran-6- 

propanoic add; 
25 3 -<Cyclopropy]phenylmethyl)^hydroxy-^ 

2-one; 

3^Cyclopropylphenylmethyl)-4-hydroxy^^ 
yl)methyl]propyl]-2H-pyran-2-one; 

4- Hydroxy-3-(l-phenylpropyl)-6-{l-[(te^^ 

30 2-one; 

3KCycIopropylph<mylmethyl)-6-(l-e^^ 
3-[2-(3-(Cydopropylphenylmethyl)4-hydra^^ 

methylphenyl)sulfonyl]-piperidine; 

2- [2-[3-(Cydopropylphenylmethyl)-4-hydroxy-2-oxo-2H-pyran-6-yl]butyn-l-[(4- 

35 methylphenyl)sulfonyl]-pyrrolidine; 

3- (Cyclopropylphenylmethyl)-4-hydroxy-6-(3,3,3-trinuoropropyl)-2H-pyran-2-one; 
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2- [2-[3KCyclopropylphenytaethyl)^hy^ 
methyiphenyI)suifonyl]-piperidine; 

4-[2-[3<C^ciopropylphenylmemyI)^hydroxy-2-oxo-2H-pyran-6-yllbutyI]-l-[(4- 

methyIphenyl)sulfonyI]-piperi<line; 
5 4-[2-[3KCyclopropylphenylmethyl)^h^^ 
(phenylmeLhyO-2-pyrrolidinone; 

6-(CyclopentylmethyI)-3^cy^^ 

3- (tyclopropyIphenylmethyl)^hy^ 

2-one; 

10 3-(tyclopropyIphenylmethyl)-6-(3-fluoro^ 

4- Hydroxy-3<l -phenyicyciobutyl)^-U^ 
3-(a-EthyIberayIHKa-ethyibe^ 
3-(a-Ctyclopropyl-meto-[(phenylamino^^ 

hydroxy-2H-pyran-2-one; 
15 3^a-Cyclopropyl-mera-[(4-raethoxypte^ 
ethyIphenethylH-hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-mem-{(benzylamm^ 
hydroxy-2H-pyran-2-one; 

3^a-Cyclopropyl-me*a-[(4-bn>mophm^ 
20 ethylphenethylH-hydroxy-2H-pyran-2-one; 

3-(a-C^clopropyl-meto-[(phenylsulfonylaminocarbony 
cthy!phenethyl)-4-hydioxy-2H*pyra]v2-one; 

3Ka-Cyclopropyl-mewKN-a-tert^^ 
histidylamino)benzylH^a^thylphe^^^ 
25 3^a<tyclopropyl-mera-(/e^butyto^ 
cihylphenethyl>4-hydroxy-2H-pyran-2-one; 

3^a-Cyclopropyi-m£fa-(4-bromophenyl^^ 
hydioxy-2H-pyran-2-one; 

3^a^clopropyl-/n*ra-(NMx-w^^ 
30 ethyIphenethyl>4-hydroxy-2H-pyran-2-onc; . 

3-(a<^clopropyl-m£/a-(N-benzyloxy^ 
(a-ethylphenethyl)-4-hydroxy-2H-pyran-2-one; 

3-(a-Cyciopropyl-mera-(4-cyanoph^^ 
hydroxy-2H-pyran-2-onc; 
35 3-(a-Cyclopropyl-me/a-(L-glut^ 
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pyran-2-one; 

3^a-Cyclopropyl-me*a-(3-(l-indoiyl)propanoyla^ 

hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-mera-(2-pyridylacerylam 

5 2H-pyran-2-one; 

3-(<x-Cyciopropylbenzyi)-6-[ 1 -cyclopropyimethyl-2-(tet^ 
hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-mera-(3i)yridyIac^ 
2H-pyran-2-one; and 
10 3-(a-Cyclopropyl-mera-(4-pyridylare^ 
2H-pyran-2-one. 

12. The compound of claim 1 
wherein Rj is -(CT 2 ) n -CT(R 5 MCH 2 ) m -R 4 ; 
15 wherein R2 is hydrogen; 

wherein R 3 is R 4 -(CH 2 ) m -CH(R 6 )-{CH 2 ) n -; 
wherein R 4 is 

a) aryh or 

b) het; 

20 wherein R 5 is (^-Cycycioalkyi; 
wherein R 6 is 

a) C r C 10 alkyl, or 

b) -(CH 2 ) n -C 3 -C 7 cycloalkyl; 

wherein aryl is phenyl substituted by zero (0) or one (1) R g ; 
25 wherein het is a 5- or 6-membered saturated or unsaturated ring containing from one (1) to four 
(4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and including 
any bicyclic group in which any of the above heterocyclic rings is fused to a benzene ring, C3- 
C g cycloalkyl, or another heterocycle; 
wherein Rg is 



30 



a) 
b) 



c) 



-(CH 2 ) n -X2-CH=CH-R 12t 
-(CH^-^CO^VR^, 



d) 
e) 

f) 
g) 



-(CH 2 ) n -X 2 -C 1 -C 10 alkyl substituted by zero (0) or one (1) halo, 



35 



-(CH 2 ) n -X 2 -C 2 -C 5 alkenyl, 
-(CT 2 ) n -X 4 -N(CH 3 ) 2t or 
-(CT 2 ) n -X 4 -NH-R 12; 



WO 94/11361 



PCT/US93/10645 



-276- 

whercin X 2 is -NHSO r ; 
wherein X 4 is -NHS0 2 -; 

wherein R 10 and R n taken together form a double bond; 
wherein R 12 is 

5 a) • phenyl substituted by zero (0) to three (3) R 13 , 

b) naphthyl substituted by zero (0) to three (3) R 13 , or 

c) perhaiophenyl; 
wherein R 13 is 

a) C r C 10 alkyl substituted by zero (0) to three (3) halo. 
10 b) halo, 

c) -0-C r C 5 alky! substituted by zero (0) to three (3) halo, 

d) -CN, 

e) nitro, 

f) -COOH, 
15 g) -N(CH 3 ) 2 , 

h) hydroxy, 

i) -NHCOCH 3 , 
j) amino, 

k) -NHOH, 
20 1) -CONH 2 , 

m) -CH 2 NHCO-phenyl, 
n) -S0 2 -phenyl, 

o) -N=N-phenyl substituted by zero (0) or one (1) -N(CH 3 ) 2 , or 
p) . -NHS0 2 -ptenyU 

25 wherein R 15 is a 5- or 6-membered saturated or unsaturated ring containing from one (1) to four 
(4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and including 
any bicyciic group in which any of the above heterocyclic rings is fused to a benzene ring, C 3 - 
Cg cycloalkyi, or another heterocycle, and substituted by zero (0) to two (2) R 13 ; 
wherein m is zero (0) or one (1); 

30 wherein n is zero (0) or one (1). 



13. The compound of claim 12 
wherein R 5 is cyclopropyl; 
wherein R 6 is -(CH 2 ) n -cyclopropyl or ethyl; 
35 wherein het is tetrahydropyranyl; and 

wherein R 15 substituted by zero (0) to two (2) R 13 is 
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a) 


rihfholimifivl 
pHululiiiiiujrit 


b) 


quinoiinyi, 


C) 


iniopnenyi, 


d) 


pyndyl, 


e) 


isoxazolyl, 


f) 


thiophenyl, 


g) 


imidazolyl, 


h) 


benzo[!A5]oxadiazolyl 


i) 


benzo[l ? 2,5]thiadiazolyl or 


j) 


2-(isoxazoi-3-y0-thiophenyl. 



4. The compound of claim 12 selected from the group consisting of: 
3.(a-Cyclopropyi-m*a-<phe 

•H-pyran-2-one; 

3^a-(^lopropyl-/iKto-(|mipylsulfonyi^ 

:H-pyran-2-one; 

Ka-CyclopropyI^€/a^(E>2-phenylethenylsulfonylamM 

i-hydroxy-2H-pynui-2-one; 

3-(a-Cyclopropyl-m£/a<4-^^ 
iydroxy-2H-pynm-2-one; 

3-(a-Cyclopropyl^a-(24^chlo^ 

*-hydroxy-2H-pyran-2-one; 

3-(a-CyclopropyI^/a<4-<m-butylphenylsulfbnylanim 

iydroxy-2H-pyran-2-one; ,.• ■• 

3^a-Cyclopropyl^/aK4-c^ 
iydroxy-2H-pyran-2-one; 

3^a^clopropyl-m*M4~metto^^ 
hydroxy-2H-pyran-2-one; 

3^a-(^clopiT)pyl-me*a-(4<Woropte^ 

hydroxy-2H-pyran-2-one; 

3Ka<^clopropyl-meza-(8^uiiH)linesulfonylammo)benzy 

hydroxy-2H-pyran-2-one; 

3Ka-Cyclopropyl-mew-(ethylsulfonylanuno)ben^ 

(tetrahydiopyran-3-yl)ethyl]^ty 

3-(a-(^cIopropyl-mett-(4-methylphenylsu!fonylam^ 
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hydn>xy-2H -pyran-2-one ; 

3-(a-Cyclopropyi-mew-(4-methylpte^ 
(teti^ydropyi^-3-yi)ethyI14-hydroxy-2H-pynin-2-one; 

3^a-Cyclopropyl-me*a-(ethylsuifon^^ 
5 pyran-2-one; 

3^a-Cyclopropyl-/nerfl-(4-fluorophe^^ 
hydroxy-2H-pyran-2-one; 

3-{a-Cyclopropyl-me*a-(benzothiadi^ 
hydroxy-2H-pyran-2-one; 
10 3Kot-Cyclopropyl-me/fl-(benzo<»xadiazolyl-sulfonyIamino)benzyl)-6-( 
4-hydroxy-2H-pyran-2-one; 

3-(a-CyclopropyI-m*fa-(( 1 -methyl-imidazol-4-yl)-sulfonylamino)benzyl)-6-(a- 
ethylphenethyi)-4-hydroxy-2H-pyran-2-onc; 

3-(a-Cyclopropyl-m£ta-((pyridine-3-yi>^ 
15 hydroxy-2H-pyran-2-one; 

3-(a-tyclopropyi-me/a-(5-(pyridm^ 
cthylphenethyl)-4-hydroxy-2H-pyran-2-one; 

3-(a-CyclGpropyl^to^4-hydroxyaminopta 
ethylphenethyl)-4-hydroxy-2H-pyran-2-one; 
20 3-{a-C^clopropyl-m£to-(4-dimethy^ 
ethylphenetbyl)^hydroxy-2H-pyran-2-one; 

3-(a-tyclopropy!^eto-(3-aminophenyl^ 
hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-mera-(4-aminoca^ 
25 ethylphenethy!)-4-hydroxy-2H-pyran-2-one; 

3-(a-CtycIopropylbenzyl)-6-{a-e^ 

one; 

3-(a-CyclopropyIbenzyl)-6-( 1 -ethyI-2-phenylsulfonyiainino-ethyl)^hydrDxy-2H-pyran-2- 

one; 

30 3-(a-Cyclopropyl-m£fa-(4-fluorophenylsuIfonylamino)benzyl)-6-(a-ethyl- 
phenylsulfonylaminomethyl)^hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-me/a-(phenylsuifo^^ 
phenylsulfonyIaminomethyl)^hydroxy-2Hi>yran-2-one; 

3<a-Cyclopropyl-meta-(2^Kiichlorophen^^ 
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phenylsulfonylaminomethyl)-4-hydn)xy-2H-pyran-2-one; 

3^a-Cyclopropyl-m^^4^yanophenyi^ 
phenylsulfonylaminomethyl)-4-hydroxy-2H-pyran-2-one; 

3<a-Cyclopropyl-meto-(quimi^ 
5 phenylsulfonylaminomethyIH-hydroxy-2H-pynn-2-onc; 

3^a-Cyclopropyi-m£iaK(2-phenyleth^ 
phenylsulfony!aminomemyI)^hydroxy-2H-pynn-2-one; 

3^a-CyclopropyI-m€ia-((l-memyl^ 
phenylsutfonylamiiwmethyl>^ydroxy-2H-pyim-2-one; 
10 3-(a-Ctyclopropyl-m*ra-(pyri^^ 

phenylsulfonylaminomethyl)^hydioxy-2H-pyraD-2-one; 

3^a^clopropyl-m^toK4^imethylarain(>-phenylsulfonylamin 
phenylsulfonylaminomethyl)-4^ydioxy-2H-pyran-2-one; 

3^a-Cyclopropyl-/mrM4-n^ 
15 phenylsulfonylamiiK)-ethyl)^hydroxy-2H-pyran-2-oi»; 

3^a-Cyclopropyl-meia^enylsiri^ 
ethyl)-4-hydn)xy-2H-pyran-2-one; 

3^a-C^clopropyi-m£*a-(2^-di^ 
phenylsulfbnylamino^yO^y^ 

20 3-(a-Cycloprcpyi-m£#^ 
phenylsulfonylamiiK>-eihyl)^^ 

3-(a-Cyclopropyl-roeto-(q^^ 
phenylsulfbnylamiix>^ 

3-(a-tyclopiopyl-ira^ 
25 phenylsulfonylamino^yl)^ydroxy-2H-pyran-2-one; ^ 

3-(a-Cyclopropyl-meto-((l-methyl-in^ 
phenylsulfonylamino^thy!)^hydroxy-2H-pyran-2-one; 

3<a-Cyclopropyl-m£ra-(pyridii^3-yl-sulfonylamiiio)benzyl)-6- 
phenylsulfonylamino-cthy1>^hydroxy-2H-pyT3n-2-one; and 
30 3^a-Cyclopn^yl-meto-(4-^ 
phenylsulfonylamino^yl)^^ 

15. The compound of claim 1 
wherein Rj is 
35 a) ^CH 2 ) n 'CH(^ 5 HCH 2 ) m ^OT 
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b) -CH(R 5 )-S-(CH 2 ) m -R 4 ; 
wherein R2 is 

a) hydrogen, or 

b) -C r C 6 alkyl; 
5 wherein R3 is 

a) R^CHj^-CHCR^KCHjV, 

b) R 4 -CH(R 6 )-CH(R 6 )-, 

c) R 12 -(CH 2 ) m .X 2 -(CH2) n -(R 7 )HC-, or 

d) ^(CH^^CH^^HC; 
10 wherein R 4 is 

a) aryl, or 

b) net; 
wherein R 5 is 

a) C r C 4 alkyl, or 

15 b) cyclopropyi; 

wherein R$ is 

a) C r C 4 alkyl, 

b) -O^-cyclopropyl or 

c) hydroxy; 
20 wherein R 7 is 

a) hydrogen, or 

b) , C,-C 5 alkyl; 

wherein aryl is phenyl substituted by zero (0) or two (2) Rg; 
wherein net is .,.•.—» • .... 

25 a) furan-2-yl substituted by zero (0) or two (2) Rg, 

b) furan-3-yl substituted by zero (0) or two (2) Rg, 

c) thiophen-2-yl substituted by zero (0) or two (2) Rg, 

d) thiophen-3-yl substituted by zero (0) or two (2) Rg, 

e) tetrahydrofuran-2-yl substituted by zero (0) or two (2) Rg, 
30 f) tetrahydrofuran-3-yl substituted by zero (0) or two (2) Rg, 

g) tetrahydropyran-2-yl substituted by zero (0) or two (2) Rg, 

h) tetrahydropyran-3-yl substituted by zero (0) or two (2) Rg, or 

i) 8-quinolinyl; 
wherein R g and Rg are independently 

35 a) C r Cg alkyl, 

b) halo,- 



WO 94/1 1361 



PCT/US93/10645 



-281- 

c) hydroxy-C r C 4 alkyl, 

d) ■^•XrPAi*©- 

e) -(CH 2 ) n -X r (CH 2 VR 15 ; 
wherein X 2 is 

5 a) -NHS0 2 -, 

b) -S0 2 NH-, or 

c) -NHC(0)s 

wherein R 10 and R n taken together form a double bond; 
wherein R 12 is phenyl substituted by zero (0) to three (3) R 13 ; 
10 wherein R 13 is 



a) 


C r C 6 alkyl. 


b) 


hydroxy. 


c) 


hydroxy-C r C 5 alkyl, 


d) 


halo, 


e) 


-CN, or 


f) 


amino; 


wherein R 15 


is 


a) 


thiophen-2-yi substituted by zero (0) to three (3) R 13 , 


> b) 


thiophen-3-yl substituted by zero (0) to three (3) Rj 3 , 


c) 


quinolin-8-yl substituted by zero (0) to three (3) R 13 , 


d) 


*funin-2-yl substituted by zero (0) to three (3) R 13 , or 


c) 


furan-3-yl substituted by zero (0) to three (3) R 13 ;' 



wherein m is zero (0) to four (4), inclusive; 
wherein n is zero (0) to four (4), inclusive. '. 

25 ' *' 

16. The compound of claim 15 selected from the group consisting of 

N-[5-[aP*]-Cyclopropyl-a-[6K 

hydroxy-2-pynm-3^n^e^ 
N-{5-[a[R]-Cyciop^ 
30 hydroxy-2-pynm-3-yl]-me^ 

N-[5-[a[R]-^^ 
hydroxy-2-pyran-3-yl]-methyl]thioplien-2-ylme% 

N-[5-[a[R]-tydopropyl^4^ 
hydroxy-2^yran-3-yl>methyl]thiophen-2-ylmethyl]-p-fluoro 
35 N-[S-[a[R]-C*d^^ 

hydroxy-2-pym-3-yll-methyl]D^ophen-2-ylmethyl]-p-cyanoph 
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N-[5-[a[R]-C^clopropyl-a-[6-(l[S]-ett^^ 
4-hydroxy-2-pyran-3-yl]-methyl]thiopheiH2-ylmemyl]-p-cyarK)pto 

N-[5-[a[R]-tyclopropyl-a-^ 
hydroxy-2-pyran-3-yl]-metoyl]thiopte^ 
5 N-[5-[a[R]-Ctyclopropyl-a-{6-(lM 
4-hydroxy-2-pyran^-yl]-methyl]thi 

N-(5-[a[R]-Cyclopropyl^-[6-(l[SH 
hydroxy-2i>yran-3-yl]-methyI]thiophen-2-ylmethyl]-p-cyanopheny 

N-[5-[a[R]-Cyclopropyl-a-[6<l[S]<^^ 
10 hydroxy-2-pym-3-yl]-methyllthiophen-2-ylmethy!]-p^anoph 

N-[5-[a[R]-tyclopropyl-a-[6-(^ 
4-hydroxy-2-pyran-3-yl]-methyl]t^ 

N-[5-la[R]-Cyclopropyl-a46-(l[^ 
4-hydroxy-2-pyran-3-yl]-memyI]thiophen-2-ylmethyl^ 

15 N-[5-[ct{S]-Cyclopropyl-a-[<Hira 
hydroxy-2-pyran-3-yl]^ethyl)th^^ 

N-[5-[a[S]-Cydopropyl^-[6-(l[S]^ 
hydroxy-2-pyran-3-yl]^nethyl]^^ 

N-[5-[<x[SKydopropyl^6<l^ 
20 hydroxy-2-pyran-3-yl]nneA^ 

N45-[a[S]-Cydopiopyl^^ 
hydroxy-2-pyrai-3-yl]^ethyl]fa^ 
N-[54otS]-Cydopropy^ 
hydroxy-2-pynm-3-yl]-niethyl]tto 
25 N-[51a[S>Cydopio|^^ 
hydroxy-2-pyiro-3-yl]Hnethyl]tW^^ 
.N-[54a[S]-C^opropy^ 
hydroxy-2-pyran-3-yl]-methyl]^^ 
N-[5-la[SK^opropyl^ 
30 4-hydroxy-2-pyran-3-yl]-methyI]thiop^ 
' 3Ka[S]<^cIopropyl(5^2-^ 
[R]tetrahydrofuraiv2-yl)ethyl^ydit)xy-2H-pyran-2-one^ 

. 3-(a[S]-Cyclopropyl(5K2-hydroxyethyl))thiophen-2-yto 

hydioxy-2H-pyran-2-one; - 
35 3Ka[S]-Cyclopropyl(5<2-hydroxyethyl))tWophen-2-ylmethyl>^ 
hydix>xymcmylphenethyl)-4-hydroxy-2H-pyran-2^n^ 
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3<a[S]-C^cloprop)i(5K24iydiDxyethy1))thiophen-2-ylm 
hydroxymethylphenemyI)^ydroxy-2Hi)yran-2-one; 

3<a[S]-Cyclopropyl(5^U^ihycto^ 
[R]tetrahydrofiir^ 
5 3^a[S]<*ciopropyI(5-(UKiiM 
ethylphenethylH4iydioxy-2H-pyran-2-one; 

3-((4S]-Cyclapropyl(5KU-dity^ 
hydroxymethylphenethyl)-^hydroxy-2H-pyran-2-one; 
3KalS]^clopropyI(5KU^ihydroxycthyO)thio 
10 hydn)xymethylphenethyl)^hydroxy-2H-pyran-2^)ne; 

3-(a[S]-tyctopropyi>metaK^^ 
ethyIphenethyl-4-hydroxy-2H-pyran-2«one; 

3-(a[S]-CyctopropyI>meta^ 
ethylphenethyl-4-hydroxy-2H-pyran-2-one; 
15 3^a{R]^cIopropyl>metaK^yanophenylsulfbny!amino)ben^ 
ethylphenethyl-4-hydroxy-2H-pyran-2-one; 

3-(<x(R]-C^ciopropyl>mctaK4<yaiK)phenylsulfon^ 
cthylphcnethyl-4-hydroxy-2H-pynuv«2-one; 
- 3^([R]-Cydopropytacthyl)(5-N^ 
20 yl]^(a[RKmylphen^ 

*N-[5-[a[R]-Emyl^<H^ 
pyi^-3-yl]-meUiyl]thiophe^ : 

N-[5-[a[R]-EtoyI^6^^ 
pynm-3-yll-meUiyl]thiophen-2-ylm^ 
25 N-[5-[ a [R>Eihyl-al6<a[R^ 
pynm-3-yl]-metoyl]thiophe^ 

N-[5-[a[R]-Ethyl^-[^^ 
pyran-3-yl]-methyl]thiophen-2-ylm^ 

N-[5-[a[R]-Ethyl-a-[6-(l [S]<thyl-2[R]4iydroxy-2-[S]te^^ 
30 hydroxy-2-i>yran-3-yi]-m^^ 

N-[54a[R]-EthyI-a-[6Kl[S]H;^ 
hydroxy-2-pynm-3-yI]-raet^ 

N-[5-[aP]-EthyI^-[6-(l[R]-eftyl-2[S]*ydroxy-2-[S]tetrahydro 

hydroxy-2^ran-3-yl]-methyl]tto^ 
35 N-[5-[a[R>Elhyl^-[6KlTO 
hydroxy-2-pynu>3-yl]^^ 
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N-[5-[a[R]-EthylKX-[6-(l [S]^ 
hydroxy-2-pyr^-3-yl]-methyl]thiophen-2-ylmethyl]-p^yanoph 

N-[5-[c^]-Ethyl^x-[6-(l [S]^ 
hydroxy-2-pyim-3-yl]-me*yl]tW^^ 
5 N-[5-[atR]-Ethyl^-[6-(l[R]^myl-2[R]-hydroxy-2-tS]te 
hydroxy-2-pyran-3-yl]-methyl]thiophen^^^ 

N454a[R]-Ethyl^-[6<I[R]^thyK 
hydroxy-2i>yran-3-yl]-meuSyl]^^ 

N-[5-[aIS]-Ethyl^-[6-(l[SHthyl^ 
10 hydroxy-2i)ym-3-yl]-methyI]thiophen-2-ylmethyl]*p-cyanopheny!s^ 

N-[5-[a{S]-Emyl^6-(l[S]<^ 
hydroxy-2-pyran-3-yl]-methyl]tmophen-2-ylmethyl]-p-cyan 

N-[5-[a[S]-EmylKx4(^(l[R]^myI-2[S]-hydroxy-2-[S]tetrahydrofu 
hydroxy-2i>ynm-3-yl]-methyl]^ 
15 N-[5-[a{S]-Ethyl-a-[6-(lM^ 

hydroxy-2-pyran-3-yI]-mcthyl]ihiophen-2-ylmethyl]-p^ 

N45-[a[S]-EthylKX-[6-(l[SK^^ 
hydroxy-2-pyran-3-yl]-methyl]thiophen-2-ylmethyl]-p-cya^ 

N-[HatSJ-EthyI^t6<l[S^ 
20 hytoxy-2i>yran-3-yl]-methylJM^ 

. - N-[5HMS>EfoyI^-[6-(l[R]<^ 

hydroxy-2-pyran-3-yl]-me^ ^ , 

N-[5^a[S]-E%i^6-(l[R]*myl-2^ 
hydroxy-2-pyran-3-yl]-methyl]thiopte 

25 ■ vv- ; ^--vyVi — - • :-. . - 

17. The compound of claim 1 selected from the group consisting of: 

3- (a-C^lopropyl-m*/a-(benzyloxyca^ 

hydroxy-2H-pyran-2-one; 

3<a-tyc!opropyI-metoK'*rt4)^ 
30 cyclopropylethyl>4-hydroxy-2H-pyran-2-one; 

4- Hydroxy-3^1i&enyl-propyl)^(l^ 
4-Hydroxy-Mli*enyl-aflyIW!^ 

3^5KCydopropyl-phenyi-memyl)^^ acW terT_ 

butyi ester, 

35 MCyclopropyl-phenyl-metoyl)^(2^ 
2-one; 
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6K2<5-tert-ButyHU,4)oxadi^ 

pyran-2-one; 

3<Cyclopropyl-phenyl-m^ 

2-one; 

5 3.(Cyclopropyi-phenyl-m^ 
3^cIopropyli)henyl-m^^ 
3-(CyclopropyI-phenyl-me^ 
3^Cyclopropyli)henyl-methy^ 

one; 

10 3<tyclopropyIi)henyl-me^ 

6<3<Moro^ropyl)3<cydopropyl-phcnyl-methyl) 
6-(lK2-(4-CWon>phenyl)-ti^ 
hydroxy-pyran-2-one; 

3^tyclopn>pyl-pheny^^ 

15 one; 

3^Cyclopropyl-phenyU^ 
3-(Cyclopropyi-phenyl^^ 
pyran-2-one; 
- ■ 3Ktyclopropyh>^ 
20 one; 

3^C*clopropyl-ph^^ 

4-hydroxy-pyran-2-one; 

- 3KCyclopropyI-phenyl-methyl)^hydroxy-6-iso^ 

tyclopropyl,phenyl-m^^ 
25 pyran-2^he; a ^ -V - "•• o \, : 

3^Cyclopropyli>henyl-m^ 

pyran-2-one; v 

3^Cyclopropyl-phenyl-me^ 
34Dicyciopropylmethy!^ 
30 6-<l-Cyctopn^ytethyl>3-d^^ 
^ 6-(l-Cyclopn^yM^^ 

one; 

6<l-C*clohexyImethyli>ro^^^ 
6-(i-Benzyl-propyl)-3<cy^^ 
35 6-(2-tyclopropyl-l^clopropyta 

6^1-Beiizyl-2<yciopropyl-ethyl^^^ 
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&<2-Cyclopropyl^thyl)-3-(cyclop^^ 

6-(l-Cyclopropylmcthyl-propyl)-3-(cyciopropyl-phenyl-mcthyI)-4-hyto 
3^Ctyclopropyli>henyl-methyl)^hydro^^ 

3-<Cyclohexyl-cyclopropyl-methyl)-6-(2-cyclopropyi- 1 -cyc!opropylmethyi-€thyl)-4- 

5 hydroxy-pyran-2-one; 

3KCyclopropyl^henyi-mcthyO-6-(l-cthyl^phenyI-butyl)-4- 

6K3-Cyclohexyi-propyl)-3-(cyclopTopyl^ 

6K3-Cyclohexyl-l-ethyl-propyl)-Mcycl^ 

6-(2-Cyclopropyl^thyl)^hydit^ 
10 6-But-3<nyl-3<cyclopropyl-phenyl-methy^ 

3KCydopropyli>henyl-methyD^Kl^^ 

5- Bromo-6^-cyclopropytethyl)^hytoxy-3-<l^^ 

6- (l-Benzyl-2-phenyl^thylH-hydroxy-3-(l^henyl-propyI>^ 
3-(Cyclopropyl-phenyl-methyO^ 

15 3-(CyclopropyI-phenyi-methyD^y<i^ 
methoxy-ethoxy>pyran-2-one; 

3KCyclopropyi-phenyl-meth^ 

5-Bromo^ydroxy-6i3henylethyl-3a 

3^(*clopfopyi-phenyl-me^ 

20 pyran-2-one; 

5- Bromcn1-hydroxy-3-{l-pfaenyl-propyI>6-propyl-pyra^ . 

3-(tyclopn3yli5henyl-methy!^ 

cthoxy)ethyl)-pyran-2-one; r-*:-^ v>- , 

6- (l-Benzyl-propy1)-5-bromo-4-hydmy-3-{l-phenyl-propyl)-pyran-^ 
25 6K2-C^clopropyl-l^dopropylmethy!-ethylW 

5-<2K2-memoxy-etboxy)<thoxy)^yl>pyran-2-one; .. 

3- (Cyclopropyl-phenyl-methyl)^(2-furan-2-yl-2-hydn)xy^ 
3<Cyclopropyl-phenyl-metty^^ 
6-[2-(l-Cyclohexyl-lH-tetrazol-5^ 

30 one; and . . ■ . • 

4- Hydroxy-3^1-^nyI-propyl)-l-oxa-spiro[55]undec-3-ene-2,9Klione monooxime. 

18. The compound of claim 1 selected from the group consisting of: 
M[R)-a^tnyJbenzyl)^hyaro^ 
35 . 3-{[R]-a^thylbenzyl^ 

3-([S]-a^toylbenzyl)^hydn^ 
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3-([S]-a^ylbenzylH-hydroxy-^ 
3-(a<ydopropyl((5-memoxymethyIhydro^ 
ethylphenethyl)-2H-pyran-2-one; 

3-(a^yclopropyl((5-hydroxymemyl)fo^ 

5 pyran-2-one; 

3-(a^yclopropyI((5-metooxyme^ 
pynm-2-one; 

3Ka<yclopropyI((5-azidomethyl)fur^ 

2-one; 

10 3-(a-cydopropyK(5-ammomethyl)furfur-2-yl»^ 
pyran-2-one; 

3-(a-cyclopropyl((5-[N-ace^ 
ethylphenethyi>2H-pyTan-2-one; 

3-{a^:ydopropyl((5-[N-phenylsulphonyl]aminomediyl)fe* 
15 ethylphencthyl)-2H-pyran-2-one; 

3^a<ydopiopyl((5-[NKo-fluo^ 
6-(a-ethyl0ienethyl)-2H-pyran-2-one; 

3^aK7dopropyl((5-[N-(p-fluoro^^ 
6-(cc-ethyliiicnelhy!)-2H-pyran-2-<me; 
20 3^ a <ydopropyI((5-[N-(m-flirc^ 
6-(a-ethylfiienemyl)-2H^ynin-2-<>nc; 

3Ka^yclopropyl((5-[NKm-fluoro)phenylsuli*onyl]amiTO 
6-(a-ethylphei^thyD-2HiDyran-2-one; 

3Ka^yclopropyl((5-[N-(o<yano)phenylsulphcmyl]aminomeft 
25 "6Ka^thylphenethyl)-2H-pyrah-2-one; 

3^a<ydopropyi((5-[N-(p-cyano)phenylsulphonyl]amin 

6-(a-ctfiyli*enetfiyD-2H-pyran-2-one; 

3<a<yclopropyK(5-[NKm<yano)phcnylsulphonyl]aminome^^ 
6-(a-cthylphenethyl)-2H-pyran-2-one; 
30 3^a<yciopropyl((5-[N-(m<yano)phcnylsulphonyl]aminome% 
6-(a-ethylphenetiiyl)-2H-pyran-2-onc; 

3^a<ydopropyl((5-(4-cartx>^^^ 
(a-ertiylphenethyI>2H-pyran-2-one; 

Ha-cyclopropyl((5-(4-carboxyUc- 1 ;U-tria2»l-l-yl)methyl)fu^ 
35 ethylphenethyl)-2H-pyran-2-one; 

3Ka-cyclopix)pyl((5-(NKl-nitro-2-methylthioethen-2-yl)m 
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hydroxy-6-(a-ediy]{dienethyl)-2H-pyran-2-one; 

3^a<yclopropyI((5-(N<l-nitro-2-[N-isopropyl])ethen-2-yl)aminom 
hydroxy-6-(a-ethylphenethyl)-2H-pyran-2one; 

3-(a-cyclopropyl((5-(N-(N-cyano, methylthioimino)amino^^ 
5 6-(a-ethylphenethyl)-2H-pyran-2-one; 

3-(a-cyclopropyl((5-{N-(N-cyano, N , -isopropyIguanidine)aminomethyl)fijrfur-2-yl)H- 
hydroxy-6Ka-ethyIphenethyD-2H-pyran-2-one; 

3Ka<yclopropyK(5^-benzylcaitamate)aminomethyI)furfu 
ethylphcnethyl)-2H-pyran-2-oae; 
10 3^a<yclopropy!((5-(N-benzy^^ 
6-(a-ethylphenethyl)-2H-pynin-2-one; 

3Ka<yclopropyl((5-aminomethyl)t^ 
2H-pyran-2-one; 

Ha-cydopropyl((5-(N-phenyisulph^ 
15 6-(a-cthylphenethyi)-2H-pyran-2-one; 

3^a-cyclopropylfuifur-2-yl))^hy^^ 
3<a^opropyl(5-N-phenylsulp^ 
one; 

3Ka-cydopropyI((5-memoxymethylhydroxymethylette 
20 hydroxy-6-<a-ethyliAenethyl>-2H-pyran-2-one; 

3<a<ydopiopyl((5-hydiraym^ .. 
7 ediylphenethyl>2H-pyran-2-one; ~ 

3Ka-<?clopropyl((5-methoxymeto^^ 
ethylphenethy]>2H-pyran-2-one; 
25 3^anyclopropyl((5-azidomethy0^^ 
2H-pyran-2-one; 

3^a-cyclopropyl((5-aminomemyl)to^ 
2H-pyran-2-one; 

3^a^clopropyK(5-[N-acety!]amiiu^ 
30 ethylphencthylV2H-pyran-2-onc; 

3^a<:yclopropyl((5-[Ni>heny^ 
6-(a-ethyIphenethyl)-2H-pyran-2-one; 

3^a-cycIopropyl((5K4^aito^^ 
hydroxy-6-(a-ethyliteiethyl)-2H-pyran-2-one; 
35 3-(a-cyclopropyl((5-(4K*rtxtt^^ 

hydroxy-6-(a-ethylirfienethyI>-2H-pynin-2-one; 



WO 94/11361 



PCT/US93/10645 



-289- 

3-(a<ycIopropyl((5-(N-<l-nitn^^^ 
yl))^t-hydroxy-6-(a-ethylphenethyl)-2H-pyran-2-one; 

3-(a-cyclopropyl((5-(N-(l-nitiT>-2-[N-isopropyl])ethen-2-yl)am 

ylmethyl)M-hydroxy-6-(a-etty^ 
5 3-(a-cyclopropyl((5-(N-(N-cyano, memylthioimino)amim)memyl)thioi^-2-yImethyl))- 

4-hydroxy-6-(a-ethyIphenethyl>2H-pyran-2-one; 

3-{ct-cyclopn>pyl((5-<N-(N-cyano, N , -isopropyiguanidine)aminomethyI)thioi*en-2- 
ylmethyi))^hydroxy^-(a-ethy!phencthyD-2H-pyran-2-one; 
3^a-cyclopropylthiophen-2-yta^^ 
10 3-(a-<^dopropyt(5-N-phenylsulphonyl)thiophcn-2-ylmethyO 
ethylphenethyI)-2H-pyran-2-one; 

3-(a[S]-EthylbeiizyQ-4-ty^^ 
H^S]-Eihyibenzy0^ydra^ 
3^a[S]-EdiylbenzyQ^-hytoxy-6-(^ 
15 3^cx[S]-Elhylbeiizy0^ydroxy-^^ 

3^api]-Ethylbenzyl)^hydroxy^a[R]^^ 

3Ka[R]-Ethylberayl^ 
3^a{R]-EtoyIbenzy0^hydroxy-^^ 
3^a[R]-EthyIben^ 
20 3^a[S]<yclopn#ylbOT^ 

2-one; ^-■>-^'--'"' " " - 

2-one; " " ' 

3^a[S]-tyclopropylbeiuyl^ 

25 2-one; ; " ' ^o-^— / ■■•j;^/ .• 

34a[S]-Cyclopropylbeiizyl^ 

2-one; 

3-<c^]-Cyciopropylbeittyl)^^ 

2-one; 

30 3^ a [R]-Cyclopropylbeiizyl)^^ 

' 2-one; ^ : ' ..... • .- : ■-, , 

3^a[R]-Cyclopropylbenzyl)^h^^ 

2-one; and 

3^a[R]-Cycloproiylbenzyl^ 

35 2-one. 
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19. The compound of claim 1 selected from the group consisting of: 
3-(a^thyl(fiirfur-2-yl)^ 
3^a^yl(farfur-2-yl))^ty 
3-(a^myl(fiirf^-2-yl)H-hyd^xy-6-(a-ethyl4p^ 
5 3^ a ^thyl(furfur-2-yI))^hyto^ 
3-(a*thyl(forfur-2-yl))^ 
3-(a-ethyl(rurta-2-yl))^hyto^ 
3^a^yl(furfur-2-yl))^hydi^ 
3^a-etoyl(r\^-2-yl))^hydioxy^ 

10 one; 

3Ka^myl(furfur-2-yl)^ 

one; 

3-(a-etoyl(furfur-2-yl))^^^ 
pyran-2-one; 
15 3.(a<thyl(furfur-2-yl)^ 
pynm-2-one; 

3^a-ethyl(rurfur-2orl)^ 
pyran-2-one; 

3-(a-ethy I(furfur-2-y i))^hydroxy^a<7clopropylmethyl-[p-m 
20 pyran-2-one; --^fi'. ^ . ■■■ i- - •.- 

3^a*fryl(furfur-2-y0>^h^ 

pyran-2-one; ' 

3-(a^yI(furfur-2ryl^^ 
pyran-2-one; « » ' 1<!? • ' 
25 3^ a<t hyl(fwfur-2-yl)^ 
2H-pyran-2-one; :> -- . 

3-(a-ethyl(furrur-2^ 
2H-pyran-2-one; 

3-(a-etoyl(farfur-2-yl))^b^^ 

30 one; 

3^a^yl(furfur-2^yl))^ 

one; 

3^a-ethyI(forfur-2-yl))^^ 
2H-pyran-2-one; ; , . 

35 3^ a ^thyKnjrfur-2-yi)^ 
2H-pyran-2-one; 
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3-(a-ethyl(furfur-2-yl))^hydro^^ 

one; 

3-(a^myl(furfur-2-yl))-4-hydroxy-6-(Htetrahydropy^ 

one; 

5 3-( a -ethyl(furto-2-yl))^h^^ 
one; 

3-(a-ethyl(njrfur-2^ 
2H-pyran-2-one; 

3-(a-ethyl(furnjr^ 
10 2H-pyran-2-one; 

IHa^thyKfurfm^-yW^ 
2H-pyran-2-one; 

3-(a-e%l(fiirfur-2-y]))-4-^ 

3-(a^thyl(furfur-2^^^ 
15 3-{a^thyl(iurfur-2-yl)^ 

;Ha-ethyl(farfur-2-yl)^ 

3-<a-ethyl(ftirfur-2-yl)H-hydroxy-6-( 1 -<fiim-2-ylmelhyi)cyclopropylmcthyO-2Hi}yran- 

2-one; 

* !Ha^yl(nirfur-2^ 
20 2-one; 

:Ha-ethyKfarfur-2^^ 
pyran-2-one; 

3Ka^yl(furfur-2-yl))^hydroxy-6-{Hthiophen-3 

pyran-2-one; 
25 3Ka<yclopropyI(furfur^ 
3<a<yclopropyl(furfu^^ 

one; 

3Ka<yclopropyl(furfur-2oW^ 

one; 

30 3-(a^clopropyl(furfur-2-yl)^ 
one; 

3-(a^yclopropyl(f^J^ 

one; 

3<a<yclopropyI(furf^ 

35 one; 

3-(a-cyclopropyl(furfur-2-yTO^ 
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one; 

3Ka^ciopropyl(furfor-2-yI))^hydm 
pyran-2-one; 

3Ka^clopropyl(iurfur-2-yl))^hydroxy-6-(a-ethyl-[p-tiifluorom 

5 pyran-2-one; 

3-<a<yclopropyl(furfur-2-yl))^^ 
2H-pyran-2*one; 

3-(a<ydopropyI(forfur-2-yI))^hydi^ 
2H-pyran-2-one; 
10 3-(a^clopropyl(furfur-2-yl))^hydro 
2H-pyran-2-one; 

3-(a-cydopropyI(furfur-2-yl))^hydro^^ 
2H-pynin-2-one; 

3-(a<yciopropyI(furfur-2-^ 
15 methoxyl0icnethyl]>2H-pyran-2-onc; 
3-<a-cyclopropyl(furf^^^ 
2H-pyran-2-one; 

3Ka^clopropyl(fur^^ 
trifluoromethylpbenethylD-2H-pyran-2-one; 
20 3<cw^QpropyI(fuita^ 

trifluoromethylphenethyI])-2H-pyran-2-one; - - - 

Ha-cydopropyl(furfu^^ 

pyran-2-one; -x^ t - . , 

3-(a-cydopropyKfcrfur-2-yl))-4-hyto^ 
25 pynin-2-one; - * v ; v • -.v. .-. 

3-(a-cydGpropyl(furfur-2-yI))-^^ 
ylracthyl)cyclopropylmethyI)-2H-pyTan-2-one; 

3-(a-cydopropyi(furftjr-2-yl))-4-hydroxy-6-<l -(tetrahydrofuran-3- 
yhnethyl)cycIoprDpylmethyl>2H-pyran-2-one; 
30 3^ a ^ydopiopyl(furfur-2-yl»^ 
pyran-2-one; 

3^a-cyclopropyl(fiirfur-2-yl)^ 
pyran-2-one; 

3^a-cyclopropyl(fitffu^ 
35 pyran-2-one; 

3Ka<ydopropyl(furfur-2-yl))^ 
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ylmethyl)cyclopropyimethyl)-2H-pynin-2-one; 

3-(otK:yclopropyi(fuTfiir-2-yl))-4-hydn)xy-6-< 1 -(tetrahydropyran-3- 
ylmethyl)cyclopropylinethyl)-2H-pyran-2-one; 

3-<a-cyclopropyl(furftir-2-yl)H-hydroxy-6-< 1 -(tetrahydropyran-4- 
5 ylmethyl)cyclopropylmethyl>2H-pyran-2-one; 

3^a<yclopropyl(fiirfur-2-y0 

3<a^clopropyl(furfur-2-yl))^ 

3^a^clopropyI0^r-2-yl)^ 

one; 

10 3-(a<yclopropyl(ftirfur-2-yl)H-hydroxy-6-(l -(thiophen-3-ylmethyl)propyl)-2H-pyran-2- 

one; 

3^a<yciopropyl(furf\ir-2-yl)^ 
pyran-2-one; 

3^a^clopropyi(furfi^^ 
15 pyran-2-one; 

3^a-cyclopropyl(furf^^ 
2H-pyran-2-one; 

3^a-cyclopropyi(furfi^^ 
2H-pyran-2-one; 
20 3^ a ^thyl(5-methyl(fu^ 

3^a-emyi(5-methyl(fuito^^ 

one; 

3Ka-ethyI(5-methyl(fu^ 

2-one; 

25 'Ha-ethyl(5-methyl(fo^^ 
2-one; 

Ha-ethyl(5-methyi(f^ 

2-one; 

Ma-ethyl(5-methyl(fu^ 
30 pyran-2-one; 

3-(a-ethyl(5-methyl(fu^^^ 

2-one; 

3-(a-ethyl(5-methyl(fa^ 
2H-pyran-2-one; 
35 3^ a -ethyl(5-methyl(furfur^^^ 
2H-pyran-2-one; 
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3^a*myl(5-methyl(furfiir^ 
fluorophenethyl])-2H-pyran-2-one; 

3-(a^y!(5-methyKfurfur-2^^^ 
chlorophenethyl])-2H-pyran-2-onc; 
5 3Ka^yK5-memyl(furfur-2-yl))^ 
bramophenethyl])-2H-pyran-2-one; 

3Ka^thyl(5-methyl(furf^ 
methy!phenethyi]>2H-pyran-2-one; 
3<a^myl(5-methyl(fui^^^ 
10 methoxylphenethyl])-2H-pyran-2-one; 
3Ka*thyl(5-methyl(fu^^ 
hydroxyi*ene&yl]>2H-pyran-2-one; 

3-(a^thyl(5^ethy!(furfur-2-y0^ 
trif1uon>methylphenethylD-2H-pyran-2-one; 
15 3^a^thyl(5-methyl(furfur^^ 
trifluorometfaylphene%l])-2H-pyran-2-one; 

3-(a^thyl(5^ethyI(fu^ 
2H-pyran-2-one; 

Ha^yK5-methyKfurfur-2-yI)))^hy(iroxy^(H 
20 2H-pyran-2-one; 

ylmcthyl)cyclopropylinetiiyl>2H-pyran-2-one; 

3Ka^toyl(5-metoyl(furf^^ 
ylmethyl)cyclopiopyimethyl)-2H-pyran-2-onc; 

25 

2H-pyran-2-one; 

3Ka^y!(5-methyi(furfur-2-yl)))^hydn)xy 

2H-pyran-2-one; 

3^a^yI(5-methyl(f^r-2-yl»^ 
30 2H-pyran-2-one; 

3^a<thyl(5^ethyl(furfu^ 
ylmethyl)cyclopropy!methyl)-2H-pyran : 2-one; 

3Ka^%l(5^ethyl(furf^ 
ylmethyl)cyclopropylmethyl>2H-pynm-2-one; 
35 3-(a^thyI(5-methyl(fu^^ 

yImethyl)cyc!opropylmethyI>2H-pyran-2-one; 
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3-(a-etoyl(5-methyl(furfu^ 

one; 

3-(a-ethyl(5^ethyl(fiir^ 

one; 

5 3^ a -ethyl(5-methyl(fu^^ 
pyran-2-one; 

3-(a-ethyI(5-metoyl(f^^ 
pynn-2-one; 

3^a-ethyl(5-methyl(furf^^ 
10 2H-pyran-2-one; 

3^a^thyl(5-methyl(furf^ 
2H-pyran-2-one; 

3-{a-ethyl(5-methyl(furfur-2-yl»^^ 
ylmethyl)cydopropylniethyl)-2H-pyran-2-one; 
15 Hcx-ethyl(5-methyI(furfur-2-yi))H-hydroxy-6-( 1 -{thiophai-3- 

ylmethyl)cydopropylinethyl)-2H-pyran-2-one; 
3Ka<ydopropyl(5-methyl(fu^ 

one; 

3^a-cyclopropyl(5^etW 
20 pyran-2-ane; 

3^a-cydopropyl(5-metfayl(l^ 
pyran-2-one; 

3^a-<yclopn>pyl(5-m^^ 
pyran-2-one; « / . . . :< 

25 r v- .^MfctopR^^ 
pyran-2-one; 

3^a^dopnwK5-methyl(fo 

2H-pyran-2-one; 

3^a<yclopropyl(5-methyifa 
30 2H-pyran-2-one; 

3-(a-cycloprt^^ 

trifluoromethylphenethyl])-2H-pyran-2-one; - ' 

3^a-cydopropyl(5-mefoyl(fu^^ 
trifluoromethyli*enethyl])-2H-pyran-2-one; 
35 • 3-(a<ydopropyl(5-memyl(^^ 
fluorophenethyl])-2H-pyran-2-one; 
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3-(a-cydopropyl(5-methyl(fii^ 
chlorophenethyl])-2H-pynn-2-one; 

3-(a-cyclopropyl(5-methyK^ 
bromophenethyl])-2H-pyran-2-one; 

3^a<yclopiopyl(5-metbyl(fur^ 
methylphenethyl]>2H-pyTan-2-one; 

3^a*yclopropy!(5-mefoyi(furf^^ 
methoxylphenethyl])-2H-pyran-2-one; 

3-<a-cyclopropyl(5^efoyl(fi^ 
hydroxyphenethyl]>2H-pyran-2-one; 

3^a<yclopn)pyl(5Hmemyl(fu^ 
trifluoromethylphenethyI])-2H-pyran-2-one; 

3-(a-cyciopropyl(5-methyl(furf^^ 
trifluoK>methylphenethyl])-2Hijyran-2-one; 

3KaH7dopropyl(5-methyi(furfur-2-yI)))^hydro 
ylmethyl)propyl>2H-pyran-2-one; 

3^a<yclopropyl(5-meth^ 
ylmethyl)propyl>2H-pyran-2-one; 

3Ka<yclopropyl(5^ethyl(furfur-2-yl)))^hyd 
ylmethyl)cyclopiopylmemyI>2H-pyran-2-one; 

; v3Ka<ydopiopyl(5-methyl(furto 
ylmethyl)cyclopropylmethyl>2H-pyran-2-one; 

■• .3Ka<ydopropyl(5-mcthyl(furfur-2-yl))^ 
ylmethyl)propyl)-2H-pyran-2-onc; 

Ik ^Ha^opropyKS-methyK 
ylmethyl)propyl>-2H-pyran-2-one; 

3^a-cyclopropyi(5-methy!(^^ 
ylmethyl)prop>i>-2H-pyran-2-one; 

3^a<yclopropyl(5-methyI(fu^ 
ylmethyI)cyclopropylmethyl)-2H-pyran-2-one; 

3<a^dopn>pyl(S^ethyl(f^ 
ylmethyl)cyclopropylmethyl)-2H-pyran-2-one; 

3Ka-c?clopn>pyl(5^etW^^ 
ylmethyl)c^clopropylmethyl)-2H-pyranT2-one; \ 

3-(a-cyclopropyl(54ne^ 

pyran-2-one; 
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3-(a*yclopropyI(5^nethyl(fu^ 

pyran-2-one; 

3^a-cyclopropyl(5-methyl(furf^^ 

2H-pyran-2-one; 
5 3.( a ^ c iopropyl(5-methyi(f^ 
2H-pyran-2-one; 

3-(a<yclopropyl(5-methyl(^ 
ylmethyl)cyclopropylmethyI)-2H-pyran-2-one; 

3Ka-cyclopropyl(5-methyl(forfur-2-yl)))-4-hydroxy-^ 
10 ylmefliyl)cycIopropylmethyl>-2H-pyran-2-one; 
3^a-cyclopropyl(5-methyl(fur^^ 
ylmethyl)cyclopropylmethyl)-2H-pyran-2-one; 

3^a<yclopropyl(5-mefoyl(fo^ 
ylmethyl)cydopropylme%l>2H-pyran-2-onfi; 
15 3^ a -ethyKtMophen^^ 

3^a-ethyl(thiophen-2-ylm^ 

one; 

3^a-ethyl(thiophen-2-ylm 

one; 

20 3 ^a-ethyKtttop^^ 
one; 

3-(a-emyl(fliiophen-2-y^^^ 

one; 

3^a*thyI(thiophen-2-ylmethyl)^^ 
25 pyran-2-one; ^ ^ ^ ^ , 

2-one; 

3<a<thyl(tMophen^^ 
pyran-2-one; 
30 3^ a -<^yl(thiophen-2^ 
pyran-2-one; 

3^a-ethyl(thioph^^ 
fluoiophenethyl]>2H-pyran-2-one; 

3-(a-ethyl(thic^hen-2-ylmeto^^^ 
35 chloroi*enethyl])-2H-pyran-2-one; 

3^a-ethyl(tWophen-2-ylmet^ 
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bromophenethyI])-2H-pyran-2-one; 

3-(a-emyl(tMophen-2-ylmethyl))^h^^ 
mcthylphenethyl])-2H-pyran-2-one; 

3-(a^toyl(tMophen-2-ylmethyl))^hydro^^ 
5 methoxylphenethyl])-2H-pyran-2-one; 

3-<a-ethyl(tWophen-2-ytaett^^^ 
hydroxyphenethyl]>2H-pyran-2-one; 

3-(a^thyI(thiophen-2-ylmethyl))-^ 
trifluoromethylphcnethyl]>2H-pyran-2-oiie; 
10 3-(a-ethyl(thiophen-2-ylm^ 
trifluoromethylphcnethyl])-2H-pyran-2-one; 

3-(a-ethyl(thiophen-2-ylmethyI))-4-hydroxy-6Kl-(tetrahyd 

pyran-2-one; 

3-(a-emyI(thiophen-2-ylmethyl)>4-hyd^^^ 

15 pyran-2-one; 

3-(a-€thyl(thiopben-2-ylmethyl))^hydroxy-6KHtetrah 
ylmethyl)cyclopropylmahyl)-2H-pyran-2-one; 

3-{a-ethyl(thiophen-2-ylmethyi))^ 
ybnethyl)cydopropylmethyl>2H-pyran-2-one; 
20 3Ka^thyl(thiophen-2-ylmethyI))^ 
2H-pyran-2-one; 

<- / 3Ka*thyl(tMophOT^ 
2H-pyraD-2-one; 

- 3-(a^yl(thiophen-2-ylme^ 
25 2H-pyran-2-onc; 

Ha<tfayl(thiophen-2-yimet^ 
ylmethyl)cyclopropylmethyl>2H-pyran-2-one; 

3-(a-ethyI(thiophen-2-ylmethyl))-^ 
ylmethyl)cyclopropylmethyI)-2H-pyran-2-one; 
30 3-(a-ethyl(^ophen-2-ylmethyl)H-hydroxy-6-(l -(tetrahydropyran-4- 

ylmethyi)cydopropylmethyl>2H-pyran-2-one; 
Ma^thyl(tWopten-2otoethy1))^ 

one; 

Ma-ethyKtWophen-2-ytae^^ 

35 one; 

3-(a-ethyl(ttoophen-2-ylmethyl)^^ 
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2-one; 

3-(a-ethyl(thiophen-2-ylmethyl)H-hydroxy-6-( 1 -(thiophen-3-ylmethyl)propyl)-2H-pyran- 

2-onc; 

3-(a-ethyl(thiophen-2-ylmethyl)>4-hydroxy-6-( 1 -(fiiran-2-ylmethy l)cyclopropylmethyl)- 

5 2H-pyran-2-one; 

3^a^thyl(thiopheo-2-yimethyl»^ 

2H-pyran-2-one; 

3-(a-ethyl(thiophen-2-ylmethyl))-4-hydroxy-6-( 1 -(thiophen-2- 
ylmethyI)cyclopropylmethyl>2H-pyran-2-one; 

10 3^a^yl(tMophen-2-yta^ 

ylmethyl)cydopropylmethyl>2H-pyran-2-oiie; 

3-(a<ydopropyl(thiophen-2-yto^ 

3Ka^ydopropyI(thiophen«2^^ 
pyran-2-one; 

15 3^a-<7dopropyl(thiaphen-2-ylmcthyl))-4-fayto 

pyran-2-one; 

Ha<ydopropyl(thiophen-2-yto^^ 

pyran-2-one; 

. Ha-<^opropyl(thioph^^^ 
20 pyran-2-one; 

3^a-cydbpropyl(thi^ 
2H-pyran-2-one; 

Ha-cydopropyl(thiophe^^ 
pyran-2-one; ■ * 
25 3Ka-cydopropyl^ 

trifluoromethylphenethyl])-2H-pyran-2-one; 

3^a-cydopropyI(thic^hen-2^ 
trifluoromethylphei«thyl])-2H-pyran-2-one; 

Ha-cydopropyl(tWophe^ 
30 fluorophenethyl])-2H-pyran-2-one; 

3^d-cyciopropyl(fa^ 
chlorophenethylD-2H-pyran-2-one; 

3-(a^opropyl(tluoph^ 
bromophenethyI])-2H-pyran-2-one; 
35 3^ a -cyclopropyl(tMophen-2-yta^^ 
methylphenethyl]>2H-pynjn-2-one; 
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3Ka<yclopropyl(thiophen-2-ylmet^ 
methoxylphenethyt])-2H-pyran-2-one; 

. 3-(a<yclopropyl(thiophen-2-ylra 
hydroxyphenethyl])-2H-pyran-2-one; 
5 3-(a-cydopropyl(thiophen-2-ylra^ 
trifluoromethyl0ienethylD-2H-pyran-2-one; 

3-(a-cydopropyl(thiophen-2-ylmetoy0 
trifluoromcthylphenetfiyl])-2H-pyran-2-one; 

3-(a-cyclopropyl(thiophen-2-ylmethyl)>4-hydroxy-6-( 1 -(tetrahydrofuran-2- 
10 ylmethyl)propyl>2H-pyran-2-one; 

3<a^ycIopropyl(thiophen-2-yImediyI))-4^yclroxy-6-< 1 -(tetrahydrofuran-3- 
ylmethyl)propyl)-2H-pyran-2-cne; 

3-(a^ydopropyl(thiophen-2-ylme%!))-4-hydro^ 
ylmefliyI)cyc!opropylmethyl>'2H-pyran-2-one; 
15 3-(a-cydopropyI(thiophe^ 

ylmethyl)cycIopropylmethyl)-2H-pyran-2-one; 

3<a^ydopropyl(thiophen-2-ylra^^ 
yimethyl)propyI)-2H-pyran-2-one; 

3^a-<^dopropyl(thiophen-2-ylm^ 
20 ylmethyi)propyI)-2H-pyran-2-one; 
■ ~3^a-cydopropyl(thi^ 
ylmethyl)propyl)-2H-pyran-2-one; 

A 3^aHcydopropyl(thiophOT-2-ylm^ 
ylmethyl)cycloprQpylmetliyI)-2H-pyran-2-one; 
25 3-(a-<^dopropyl(thiophe^^ 

ylmethyl)cyclopn)pylmethyl>2H-pyran-2-one; 

Ma-cyclopiopyl(thiophen^ 
y!melhyl)cyclopropylmethyl)-2H-pyran-2-one; 
3-(a^ydopropyl(thiophen-2-ylmethyD 

30 pyran-2-one; 

3^a<ydopropyl(thiophen-2-ylme%^^ 

pyran-2-one; 

Ha<ydopropyl(thiophen-2-y^ 

2H-pyran«2-one; 
35 3^a-cyclopropyl(tWophen-2-y^ 
2H-pyran-2-one; 
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3-(a-cyclopropy!(thiophen-2-ylm^ 
ylmefliyl)cycIopropylmethyl)-2H-pyran-2-one; 

3-(a-cyclopropyl(thiophen^ 
ylmethyl)cyclopropylmethyl)-2H-pyran-2-one; 
5 3Ka-cycIopropyI(thiophen-2-ylmetfiyl)H-hydroxy-6-(l -(thiophen-2- 

ylmethyI)cyclopropylmethyl>2H-pyran-2-one; 

3-{aK:yclopropyl(thiophen-2-ylmethyl))-4-hydroxy-6-( 1 -(thiophen-3- 
ylmethyl)cyclopropylmethyI)-2H-pyran-2-one; 

3^a-ethyI(5^ethyl(thiophen-2-ylme 

10 one; 

KaTethyl(5-memyI(t3hiophen-2-ylmethyl)))^hydro 
2H-pyran-2-one; 

3-(a-ethyI(5-methyl(thiophen-2-y^ 

2H-pynm-2-one; 
15 3^aH^yl(5-methyl(thiophen-2-yta 
2H-pyran-2-one; 

3Ka<thyl(5-methyl(tttophen-2-yta 
2H-pynm-2-one; 

- 3Ka^yl(5-methyl(tbiophen-2-yta 
20 methoxylphenethylD-2Hi)yran-2-one; 

3Ka^yl(5-mefoyl(tfaiophe^ 
2H-pyran-2-one; 

3^d-<ahyl(5-methtf^^ 
trifluoromethyIphenethy1])-2H-pyran-2-one; 
25 3-<d^yl(5-m^yl(^^ 

trifluoromethylphenethyl])-2H-pyran-2-one; 

3-(a-ethyl(5-methyl(thioph^ 
fIuorophenethylD-2H-pyran-2-one; 

3-(a*thyl(5-methyi(tWopl^^ 
30 chlorophenethy!])-2Hi>yran-2-one; 

3^a-etoyl(5-metfayl(tMoph^^ 
bromophenethyl]>2H-pyran-2-one; 

3^a^thyl(5-methyl(thioph^ 
memylphenetoyl]>2H-pyran-2-one; 
35 3Ka^thyl(5-meftyl(thiophen-2-ylmethyl))H-h^ 
methoxy!phenethy!])-2H-pyran-2-one; 
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3-(a-ethyl(5-methyI(thiophOT-2-ylm^ 
hydroxyphenethyl])-2H-pyran-2-one; 

3-(a-ethyl(5-methyl(thiophen-2-yta^^ 
trifiuoromethylphenethyl])-2H-pyran-2-one; 
5 3-(a-ethyl(5-methyl(thiophen-2-yta^^ 
trifluoromethylphenethyl]>2H-pyran-2-one; 

3-(a-ethyl(5-methyl(thiophe^^ 
ylmethyI)propyl)-2H-pyran-2-one; 

3^a^yK5-methyl(thiophen-2-ytmethyI» 
10 ylmethyl)propyl)-2H-pyran-2-one; 

3^a^yl(5-methyl(thiophen-2-ylmethyl)) 
ylmethyl)cyclopropylraethyl)-2H-pyran-2-one; 

3<a-ethyl(5-methyi(thiophen-2-^^^ 
ylmcthyl)cyclopn^ylmethyl)-2H-pyran-2-one; 
15 3Ka^yl(5-memyl(ftiophen-2-ylmethyl)))-4-hydroxy-6K 
ylmethyl)propyI>2H-pyran-2«one; 

3Ka-ethyl(5-me&yI(thiophen^ 
ylmethyl)propyl)-2H-pyran-2-cne; 

3-(a^yl(5-mcth)i(tbiophen-2-ylmethy0))-4-h 
20 ylmethyl)propyi>2H-pyran-2-one; . 
3-<a-ethyl(5-methyl(thiophe^ 
ylmethyl)cycIopropylmethyl}-2H-pyran-2-one; 

3^a^yl(5-methyi(thiophei^^ 
ylmethyl)cyclopropylnie&yl)-2H-pyran-2-one; 
25 3-(a-cmyl(5-mcthyl(tWophen-2->1methyl)))^hydroxy 
ylmcthyl)cyclopropylmethyl)-2H-pyran-2-one; 

3-(a-emyl(5-me%l(tWophe^^ 
2H-pyran-2-one; 

3-(a-ethy!(5-methyl(thioph^ 

30 2H-pyran-2-one; 

3^a^thyl(5-methy l(thiophen-2-y lmethyl)))^hydroxy-6-( 1 -(thiophen-2- 

ylmethyi)propyl)-2H-pyran-2-one; 

Ma-ethyl(5Hnethyl(tl^^ 
ylmethyl)propyl)-2H-pyran-2-one; 
35 3-(a-ethyl(5-methyl(thto^^ 

ylmethyi)cyclopropylmethyl)-2H-pyran-2-one; 
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3-(a-ethyl(5-methyl(thiophe^^ 
ylmethyi)cyclopropylmethy!)-2H-pynin-2-one; 

3-(a-ethyl(5-methyl(t^ 
ylmethyl)cyciopropylmethyl)-2H-pyran-2-one; 
5 3-( a ^thyl(5-methyl(thiophen-2-ylm^ 
ylmethyl)cydopropylmethyl)-2H-pyran-2-one; 

Ha^yciopropyl(5-methyl(to^ 
pyran-2-one; 

3-(a-cydopropyl(5-methyl(tWo^ 
1 0 fluorophenethyl])-2H-pyran-2-one; 

3-(a-cydopropyl(5-methyl(t^^ 
chlorophenethyl])-2H-pyran-2-one; 

3-(a^ydopropyl(5-methyl(tMop^ 
bromophenethyl]>2H-pyran-2-one; 
15 3-(a^ydopropyl(5-methyl(tto^ 
methylphenethyl])-2H-pyran-2-onc; 

3^a^ydopropyl(5-methyl(tfaiopbcn-2-ylmethyl)))^ydro 

methoxylphencthyl]>2H-pyran-2-one; 
3-(a-cycIopropyi(5-me^ 
20 hydroxyphenethyl]>2H-pyran-2-one; 

r 3^a<yclopn^yl(5-metoyl^ 
trifluoromcthylphencthyl])-2H-pyran-2-one; 

3-<a<yclopropyt(5Hne^^ 
triiQuoromethylphenethylD-2H-pyran-2-one; 

25 ijfctfeifr^ 

fluorophenethyl])-2H-pynin-2-one; 

3-(a-cyclopropyl(5-me^ 
chlorophenethyl])-2H-pyran-2-one; 

3-(a-cydopropyl(5-methyKtto^ 
30 bromophenethyl])-2H-pyran-2-one; 

3-(a<ydopropyl(5-me^^ 
methylphenethyl]>2H-pyran-2-one; 

3Ka-cyclopropyl(5^e%l(thiophcn-2-ylmethyl)))^hydro^ 

roethoxylphenethyl])-2H-pyran-2-one; 
35 3-(a^yclopropyl(5-methyl(^ 
hydroxyphenethy11>2H-pyran-2-one; 
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3Ka^ydopropyl(5-methyl(thio^ 
trifluoromethylphenethyl])-2H-pyran-2-one; 

3Ka^yclopropyl(5-methyl(tWop 
trifiuorometfaylphenethyI])-2H-pyran-2-one; 
5 3<a^ydopropyl(5-methyl(thiop^ 
ylmethyi)propyI)-2H-pyran-2-one; 

3-(a^yclopropyl(5-methyl(thiophOT 
ylmethyi)propyl)-2H-pyran-2-one; 

3Ka^yclopropyl(5-methyl(thiophen-2-ylmethyl)))^ 
10 ylmethyl)cyclopn)pylmcthyl)-2H-pyran-2-onc; 
3-(a^dopropyl(5-methyl(thto 
ylmethyl)cyclopropylmethyl)-2H-pyran-2-one; 

3Ka^ycIopropyl(5-methyl(thiopben-2-ylmethyl)))^hyd^ 
ylmethyl)propyI)-2Hi)yran-2-one; 
15 3Ka^clopropyI(5-methyl(thiop^ 
ylmethyl)propyl)-2H-pyran-2-one; 

3^a^dopropyl(5-methyl(thiop^ 
ylmethyl)propyi)-2H-pyran-2-one; 

3^a<ydopropyI(5-methyI(ttu^ 
20 ylmethyl)cyclopn)pylmethyI)-2H-pyran-2-onc; 

3^a<yclopropyi(5<nethyi(thioph^ 
ylmcthyl)cyc!opn)py!methyl)-2H-pyran-2-one; 

3^a^dopropyi(5-methyi(M^ 
ylmethyl)cyclopropylmethyl)-2H-pyran-2-one; 
25 3^a^clopropyl(5-methyKthiopheii-2-ylme% 
ylmethyl)propyl)-2H-pynm-2-one; 

3Ka<yclopropyl(5-methyl(^^ 
ylmethyl)prop)i)-2H-pyran-2-one; 

3Ka<yclopropyl(5-methyl(thiopte^ 
30 ylmethyl)propyl)-2H-pyran-2-one; 

Ha^yclopropyl(5-methyl(thi^ 
ylmethyl)propyl)-2H-pyran-2-one; 

3^a^dopropyl(5-memyl(thi^^^ 
ylmethy!)cydopropylmethyl>2H-pyran-2-one; 
35 3^ a <yciopropyl(5^ethyl(tW^^ 

ylmethy!)cydopropylmethyl)-2H-pyran-2-one; 
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3-(a-cyciopropyK5^ethyl(tMop 
ylmethyi)cyclopropylmethyl>2H-pyran-2-one; 

3-(a-cyclopropyl(5-me%l(tWop 
ylmethyl)cycIopropylmethyl)-2H-pyran-2-one; 
5 N-[5-[(a-C^lopropyl-a-(6-(a^ftylphe^^ 
yll-phenylsulfonamide; 

N-[5-[(a-Ctyclopropyl-a-(6-(a-^ 
2-ylmethy]]-phenylsuIfonamide; 

N-[5-[(a-Ctyclopropyl-a-(^^ 
10 yl]-p-fluorophenylsulfonamide; 

N-[5-[(a-Cyclopropyl-a-(6-(c^ 
2-ylmcthyl]-p-fluorophenylsulfonamide; 

N-[5-[(a<tyclopropyl-a-(^ 
yl]-p-chIorophenylsulfbnamide; 
15 N-[5-[(aCycto|W 

2-ylmcthyi]-p-chlon>phenylsulfonamide; 

N-[5-[(a^ctopropyl^ 
yl]-3,4-didilorophenylsulfonamide; 

20 2-ylmethyI]-3,4Hfichto^^ ' ? ^-s^^jUA' 

yI]-p-cyanophenylsulfonamide; {: - % 

2-ylmethyl]-p-cyanophenylsulfonamide; 

25 

yl]-p-trifluoromethylpheiiylsulfonamide; 

2-ylmethyl]-p-trifluon>m^fayli*enylsulfonainide; 
' • N-[5-[(a-C^ 
30 yl)-m-fluorophcnylsulfonamide; 

2-ylmethyH-in-fluorophenylsulfonamide; r' 

yl]-m-chlorophenylsulfbnamlde; 
35 N-[5.[(eirCycIop^ 

2-ylmethyl]-m-chlorophenylsulfonamidc; 
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-[5-[(a-Cyclopropyl^-(6^a^thy!pto^ 
nophenylsulfonamide; 

;-[5-[(a-CyclopropyI^KMcx^thylphene%]^^ 

i]-m-cyanophenylsulfonamide; 

-{54(a-Cyclopropyl-a-(6<a^thylphene^ 

iuoromethylphenylsulfonamide; 

-[5-[(a-tycIopropyl-a^6-(a^m^^ 

i]-m-trifluoromethylphenylsulfonamide; 

-I5-[(a-tyclopropyl^6-(a^ 

rophenylsulfonamide; 

-[5-[(a-Cyclopropyl^6^a<thylphenefo^^ 

/i]-o-fluorophenylsulfonamide; 

r-[5-[(a-Cyclopropyi^K6Kc^myi^ 

)rophenylsulfonamide; 

;.[5-[(a-<^lopropyiKK6<a^^ 

yl]-o-chlorophenylsulfonamide; 

45-[(a-tyclopropyi-a<6-(a*^ 

nophenylsulfonamide; 

f-[H(»^lo|mwl^ 

yi]K>^yaiioi^ylsulfbnainide; ..• :*>^.^&-x&^:^.tf\.*ttfi«% 

Iuoromethylphenylsulfonamide; ,v >^s.^r,-- 

yl]-o-trifluoromethylphenylsulfonamide; 

f-[5-[(a-EmyI^6Ka^^^ 

ifonamide; 

>I-[5-[(a-Emyl-a<6Ka^my^ 
]-phcnylsulfonamide; 
H5-((a-Emyl^6-(a^foylphe^ 
inylsulfonamide; 

sj.[5.[( a :Emyl^<6-(a^mylphenemyl)^hydroxy-2-pyr^ 
;]-p-fluorophenylsulfbnamide; ....... 

N-[5-[(a-Emyl^-(6Ka-emyl^ 

lenylsulfonamide; 

N-[5-[(a-Emyl-a-(6Ka^%lphene^ 
i]-p-chlorophenylsulfonamide; 
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N-[5-[(a-Ethyl-a-(6Ka*thylphe^ 
dichlorophenylsulfonamide; 

N-[5-{(a-Ethyl-a-(6-(a-eth^ 
ylmethyl]-3,4-dichlorophenylsulfonamide; 
5 N-[5-[(a-EtoyI^-(6-<a-ethylpte^ 
cyanophenylsulfonamide; 

N-[5-[(a-Ethyl-a-(6Ka-ethylphe^ 
ylmethyl]-p-cyanophenyIsulfonamide; 

N-[5-[(a-Ethyl-a-(6^a^thylphenethyl>4-hydroxy-2-pyran^ 
10 trifluoromethylphenylsulfonamide; 

N-[5-[( a -Ethyl-a-(6-{a^thylpto 
ylmethyl]-p-trifluoromethyIphenylsulfonamidc; 

N-[5-[(a-EthyI-a-(6-(a-ethyIphere^ 
fluorophenylsulfonamide; 
15 N-[5-[(a-EthylKX-(6-(a-eQ^^ 
ylmethyi]-m-fluorophenylsulfonamjde; 

N45-[(a-Ethyl-a-(6Ka^ylph^ 
chlorophenylsulfbnamide; 

N-[5-[(a-Ethyl-a-(6-(a^&ylphen^^ 
20 ylm^hylj-m-dilorophenylsulfonamidc; 
. N-[5-l(a-Ethyl-a-(6-^ 
cyanophenylsulfonamide; . u ^ . : 

N-[5-[(a-Ethyl-a-(6^a^ 
ylmethy!]-m-cyanophenylsulfonamide; 
25 N-[5-[(a-Efoy]^-(6-(a-e^ 
trifluoromethylphenylsulfonamide; 

N-[5-[(a-EmyI^<6-(a^ylphere^ 
ylmethyl]-m-triflaoromethylphenylsulfonamide; 
N-[5-[(a-Ethyl-a-(6Ka^thylph(metty^ 
30 fluorophenylsulfonamide; 

.N-[5-[(a-Ethyl^(6Ko^ 
ylmethyl]-o-fluorophenylsulfonamide; 

N-[5-[(a-Ethyl-a-(6^a-etty^ 
chlorophenylsulfonamide; 
35 N-[5-[(a-Ethy!-a-(6-(a*mylph^ 
ylmethyi]-o-chlorophenyJsulfonamide; 



WO 94/11361 



PCT/US93/10645 



-308- 

N-[5-[(a-Euiyl-a-(6-<a-ethylph^ 
cyanophenylsulfonamide; 

N-[5~[(a-Emyl-a-(6-<a^yip^^ 

ylmethyl]-o-cyanophenylsulfonamide; 
5 N-[5-[(a-Efoyl-a-(6-(a-e%lphene^ 
trifluoromethylphenylsuifonamide; 

N-[5-[(a-Ethyl-a-(6-<a-ethyIph^ 
ylmethyl]-o-trifluoromethylphenylsulfonamide; 
3-{a[S]-Cyclopropyl(m-fluorote^ 
10 yl)ethyl-2H-pyran-2-one; 

3^c(S]-Cyctopropyl(m-fluoro 

yl)ethyl-2H-pyran-2-one; 

3^cc[S]-Cyciopropyl(m-fluorote^ 
yl)ethyl-2H-pyraii-2-one; 
15 3-(a[S]-Cyclopropyl(m-fluorobenz^^^ 
yl)ethyl-2H-pyran-2-one; 

3-(aIM-Cyclc>propyi(m-fluo 
yl)ethyl-2H-pyran-2-one; 

m - 3<o^]-Cyclopropy!(m-fluoro^^ 
20 yl)ethyl-2H-pyran-2-one; 

r 3^o^]-C^Iopropyi(m-fluo^ 
yl)ethyl-2H-pyran-2-one; and 

. . 3KotfRKyclopropyl(m-fluoro^ 
yl)ethyl-2H^>yran-2-one. 

25 - 

20. Use of a compound of formula I 




35 



to prepare a medicament for Inhibiting a retrovirus in a mammalian cell infected with said 

retrovirus; 

wherein Rj is 
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a) -(CH2) n -CH(R5)-(CH 2 ) m -R 4 , 

b) -CHCaryD-CHtaoyO-Cj-Cg alkyl] 2 , 

c) -C^-CjcycloalkylMCHA-R* 

d) -C(aryl)=CH-aryl, 

5 e) -OiCR^-S-CCH^-IW, or 

f) -(CH2) p -aryl; 

wherein R 2 is 

a) hydrogen, 

b) halo, 

•0 c) C r C 6 alkyHOKCHj^CHa),,-, 

d) C r C 6 alkyl, or 

e) -(CH 2 ) n -CH(R 5 HCH 2 ) m -R 4 ; 

wherein R 3 is 

a ) C r C 10 alkyl optionally substituted by zero (0) to five (5) halo. 

15 b) C2-C 10 alkenyl, 

c) R 4 -(CH 2 ) m -CH(R 6 )-(CH 2 ) n -, 

d) R A -(Cm£ p -, 

e) R 4 -CH=CH-, 

f) CH 2 =CH-(GH 2 )p-, 

20 g) R 4 (CH 2 ) m X 1 C(0)(CH 2 ) n -, 

h) R^CHj^CXOX^CHjV. 

i) aryl, 
j) het, 

k) 03-07 cycloalkyl, 

25 1) Cj-Cg alkyl-O-OCOHCH^-, 

m) Ci-q alkyl-lO-CCH^q-CCHj),,-, 

n) R 4 -CH(R 6 )-CH(R 6 )-, 

P) RnKCHjVXjKCHjV^HC-.or 

q) R ir (CH 2 ) m -X 2 -(CH 2 ) n -(R 7 )HC-; 

30 wherein R 4 is 

a) aryl 

b) het, 

c) C 3 -C7 cycloalkyl, 

d) C2-C 10 alkenyl, 

35 e) C v C 6 ^HO<€H 2 ) 1 ] q <a^ tr , 

f) halo, 
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g) 
h) 

i) 

j) 



het-0% 



het-C(OK 

aiyMCH^-O-QO)-, or 
trifluoromethyl; 



5 wherein R 5 is 



10 e) 
wherein is 



a) 
b) 
c) 
d) 



C r C 10 alkyi, 
C2-C 10 alkenyl, 
03-07 cycloalkyl, 
-(CH2) n -aryl t 
-(CH 2 ) p -het, or 



-(OT 2 ) n -CH=CH-aryl; 



a) 
b) 

15 c) 



C r C 10 alkyi, 
R 4 -C r C 5 alkyi, 
-(CH 2 ) n -C 3 -C 7 cycloalkyl, 



d) -(Otyp-Ol^a^, 

e) -(CHjyaiyi, 

f) -(CH 2 )p-het, or 

g) hydroxy-; 
20 wherein Xj is -NR7-; 

wherein R 7 is ? 

a) hydrogen, or 

b) C r C 5 alkyl; 
wherein ary! is 

25 a) phenyl substitued by zero (0) to three(3) Rg, 

b) naphthyl substitued by zero (0) to three(3) R g , 

c) biphenyl substituted by zero (0) to three (3) Rg. or 

d) peihalopbenyl; 

wherein het is a 5- or 6-membered saturated or unsaturated ring containing from one (1) to four 
30 (4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and including 
any bicyclic group in which any of the above heterocyclic rings is fused to a benzene ring, Cy 
Cg cycloalkyl, or another heterocycle; and if chemically feasible, the nitrogen and sulfur atoms 
may be in die oxidized forms; and substituted by zero (0) to three (3) R9; 
wherein Rg and R^ are independently 
35 a) C r Cg alkyi substituted by zero (0) to three (3) halo, 



b) C2-Cg alkenyl, 
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c) hydroxy, 

d) hydroxy-Cj-Cj alkyl, 

e) -(CHj^-O-Cj-Cj alkyl substituted by zero (0) to three (3) hydroxy, 

f) -(CH 2 ) n -0-C 2 -C 7 alkcnyl substituted by zero (0) to three (3) hydroxy, 
5 g) halo, 

h) amino, 

i) amino-Cj-Cj alkyl, 

j) mono-or di-Cj-C 5 alkyiamino, 

k) -C(0)-C r C 5 alkyl, 

10 1) -CHO. 

m) -COOH. 

n) -COOC r C 5 alkyl, 

o) -CON^j, 

p) CyCj cycloalkyl, 

15 q) nitro, 

r) -CN, 

s) -S0 3 H, 

t) -SOjNH^ 

u) -OKCH^-O^-Ctt,, 

20 v) -[CHj-OJq-q-Cj alkyl. 

w) -{CB^VNHCXOHHCHjyR^, 

x) -(CHiVNHQOJ-CHCHjyR^, 

y) -(CHjV R^, 

z) -S0 2 - R, 2 , 

25 al) -(CH2) n -X 2 -(CH 2 ) n -Rj 2 . 

bl) -(O^VXj-CCH^-Rj,. 

cl) -(CH 2 ) n -X 2 -CH=CH-R 12 , 

dl) -(ai2VX r CH=CH-R 15 , 

e 1) -(CW^-Xj-Cj-Cn^lkyl substituted by zero (0) to three (3) halo, 

30 fl) -(CH^-Xj-CyCj alkenyl, 

gl) -X 2 -(CH 2 ) p -CH(NH 2 )(COOH), 

hi) -NHCONH-S0 2 - R 12 , 

il) -X^CHayNH-aOJ-O-Cj-Cg alkyl, 

jl) -X2-CH(X3)-NH-C(0)-0-C,-C: 6 alkyl, 

35 kl) -X 2 -(CH 2 ) p -C3I[NH-CXO)-0.(CH 2 ) p -R 12 ]-C(0)-0-(CH 2 ) p -R 12 , 

11) -(CHjVX^NCCj-C, alkyl) 2 . 
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-(CH 2 ) n -A 4 -iNnK 12< 



10 



15 



20 



25 



30 



35 



•X 4 -NHRj 
-NH-AA-Pj, 
.(CH 2 ) p -N 3 , 

■( CH 2)p' R 12 J 
■( CH 2)p* R 15* 

-(CH 2 ) n -NHC(SCH 3 )=CHN0 2 , 
-(CH 2 ) n -NHC(NHR 7 )=CHN0 2 , 
-(CH 2 ) n -NHC(SCH 3 >=NCN, or 
-(CH 2 ) n -NHC(NHR 7 )=NCN; 

.NH<XOK 
-NH-S0 2 -. 
-NH-C(0)-NH-, or 
-S0 2 -NH-; 



C^Cfi alkyl, or 
-(CH2)p-Rj 5 ; 



ml) 
nl) 
ol) 
PD 
ql) 
rl) 
si) 
U) 
ul) 

wherein X 2 is 
a) 
b) 
c) 
d) 

wherein X 3 is 
a) 
b) 

wherein X 4 is 
, a) 
b) 

wherein Rjq is hydrogen; 
wherein Rj j is 

a) hydrogen, 

b) C r C 6 alkyl, 

c) -(O^Varyl, 

d) -(CH^VCj-C^ cycloalkyl, or 
c) -(CH^-bet; 

or wherein R 10 and R n taken together form a double bond; 
or wherein R 3 and Rj x taken together form 

a) C 3 -Cg cycloalkyl substituted by zero (0) to three (3) hydroxy, =N-OH, =0 
(oxo), or protected form thereof, or substituted at the a-position by R 14 ; or 

b) a 5- or 6-membered saturated ring containing one (1) or two (2) oxygen atoms; 
wherein R 12 is 

a) phenyl substituted by zero (0) to three (3) R 13 , or 

b) naphthyl substituted by zero (0) to three (3) R 13 ; 
wherein R| 3 is 



-NH-C(OK or 
-NH-S0 2 -; 
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a) 


Cj-Cjq alkyl substituted by zero (U) to tnree najo. 




b) 


hydroxy, 




c) 


hydroxy-C r C 5 alkyl, 




d) 


-(CH^-O-Cj-C^ alkyl substituted by zero (0) to three (3) hydroxy or halo, 


5 


e) 


-(C^jp-O-C^Cy alkenyl SUDSuiuieu oy zero \}J) 10 iniee nyuruxy or naio, 




f) 


halo, 




g) 


amino, 




h) 
i) 


amino C r C 5 alkyl, 

mono-or di-Cj-C^ alkylamino, 


10 


j) 


-C(0)-C r C 5 alkyl, 




k) 


-CHO, 




1) 


-COOH, 




m) 


-CON(R 7 )2, 




n) 


-NHCOC r C3 alkyl. 


15 


o) 


-NHOH, 




P) 


rritro, 




<D 


-CN, 




r) 


-(O^Vphenyl, 




- s) 


-COOC r C 5 aikyi, or 


20 


t) 


-S0 2 -phenyl substituted by zero (0) to three (3) C r C 5 alkyl, 




n) 


-(CH^-X^phenyl, or 




v) 


-(CH 2 ) n -N=Ni)henyl substituted by zero (0) or one (1) -NCCj-Cj alkyl) 2 ; 




wherein R M 


is 




a) 


-(CH 2 ) n -aryl, 


25 


b) 


-C,-C$alkyl f or 



c) -(CH 2 ) 0 -C 4 -C 7 cycloalkyl; 
wherein R,* is a 5- or 6-membered saturated or unsaturated ring containing from one (1) to four 



(4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and including 

any bicyclic group in which any of the above heterocyclic rings is fused to a benzene ring, Cy 
30 Cg cycloalkyl, or another heterocycle; and substituted by zero (0) to three (3) R 13 ; 

wherein AA is an amino acid residue: 

wherein Pj is hydrogen or a nitrogen protecting group; 

wherein m and n are independently zero (0) to five (5) inclusive; 

wherein p is one (i) to five (5) inclusive; 
35 wherein q is one (1) to five (5) inclusive; and 

pharmaceutical! y acceptable salts thereof. 
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21. The use of claim 20 
wherein Rj is -CH(R 5 )-R 4 ; 
wherein R2 is hydrogen; 
wherein R 3 is 

a) C 3 -Cg alkyi, 

b) R4-(CH2) m -CH(C 6 )-, 

c) R 4 -(CH 2 ) p -, 

d) R 4 -CH=CH-, 

e) CH^CH-CCH^-, 

f) R 4 -NH-C(0)-CH 2 -, 
wherein R 4 is aryl; 

wherein R 5 is 

a) C2-C 5 alkyl, 

b) Cj-Cj alkenyl, 

c) cyclopropyl; 
wherein R$ is 

a) C2-C 5 alkyi, or 

b) R 4 -C r C2 alkyl-; 
wherein aryl is 

) a) phenyl substituted by zero (0) to three (3) Rg, or 

b) naphthyl subtituted by zero (0) to three (3) Rg, 
wherein Rg is 

a) halo, or 

b) Cj-Cj aflcoxy; 

wherein R 10 and Rjj taken together form a double bond; 
wherein m is one (1) to three (3) inclusive; 
wherein p is one (1) to three (3) inclusive. 

22. The use of claim 21 wherein the compound is selected from the group consisting of: 
) 3K.alpha.^thylbenzyl)^hydroxy-6-phenyl-2H-F^ran-2-one; 

64>erayl-Halpha.K;thylber^ 

3<.alpha.^toylbenzyl>6^ph^ 

4-hydroxy^phenefoyWK-alpba^ 

6^p-bromophenemyl)-3-(.alph^ 
5 3K.alpha^toylr^yl)-6-(^ 

M.alpha.^ylbenzyl)^hyto^ 
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3-(.alphaL^ylbenzyl)-4-hydroxy-6-propyl-2^ 
3^.dpha.^thylbenzyl)-4-hydroxy-6H3-bu^ 

3- (.alpha.-ethylbenzyl)-4-hyto 

4- hydroxy-6-phenethylO-(.alpha,-vinylto 
3-(.alpha.-ethylbenzyl)-6-(.alpha^ 

3-{.alpha.-ethylbcrayl)- l-ethylpropyl-4-hydroxy-2H-Pyran-2-orie; 

3-(;alpha.-ethylbeiuyl)-4-hydro^ 

3-(.alpha.^u>lbenzyl)-4-hya^ 

3-(udpha.^thylbenzyi>^hydroxy-6<l-e^ 

3-(^pha.-ethylbenzyl)-4-hydroxy-6^^ 

3-(jUpha.^thylbeiizyl^ 

3-Oalpha.^yclopropylbenzyO^ 

3-(.aIpha.-cyclopropylbcnzy!)-6-(l-ethyl propyl>4-hydroxy-2H-Pyran-2-one; 
H.alpha.^ycIopropylbenzyl)-6^.alpha-benzylpheriem 
3-(^pha.-cyclopropylbeiizyl)^hydroxy^pheneto^ 
3^pha.<yclopiopylbe^ 

3- (.alpha.-cyclopropylbefizyl)-4^ and 

4- Hydroxy-64nefoyI-M3i*^ 

23. The use of claim 20 wherein the compound is selected ftoro the group consisting of: 

propandioate; 

- Dimethyl H(4-hydroxy-2H>x<>6-pn^^ 
propandioate; . 

5,6-IMhydro^hydroxy-6-cyclo^^ 

2 -one; 

4-Hydroxy4^xa-3-(l-phenylprop^ sodium salt; 

6,6-Diethyi-3-<3-phenyty^ 
Dihydro^-methyl-6i)henyl-^^ 
IMhytoOKM3-hydroxyph^ 
5,6-IMh^^ 

5,6-IMhydrb^hydroxy-6i^ 

one; 

12-Hydroxy-ll-0i>henyl-allyl)-l,4^ 

12-Hydroxy-l l-(l-phenyl-propyl>-l,4,9-trioxa-alspiro[42^^]pentadec-l l-en-10-one; 
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4-Hydimy-3-(l-phenyl-propyIH-oxa-spiJo[5^]u^^ 

6,6-Dibenzyl-4-hydroxy-3-( 1 -phenyl-propyl)-5,6-dihydro-pyran-2-one; 

4-Hydroxy- 3-( 1 -phenyl-allyl)- 1 ,9-dioxa-spiro[5^]undec-3-cn-2one; 

4,9-Dihydroxy-3-(l-phenyl-propyI)-l-oxa-spiro[5J]undec-3-en-2-one; 
5 N-(3-Cyclopropyi-[6-(l -cthyl-phenethyl>4-hydit>xy-2-oxo-5 ,6-dihydn>-2H-pyran-3-yl]- 

methyl>phenyl)-3-(f^-butyloxyca^ 

N-(3-{Cyclopropyl-[6-(2-cydopropyl-l-cyclopro^ 
dihydro-2H-pynm-3-yl]-methyl}-phenyI>3-indol-l-yI-propionamide; 

3-(tyclopropyl-phenyl-methyI)^hy^ 
10 pyran-2-one; 

6^H5-Chloro-tWophen-2-yta^ 
pyran-2-one; 

3-{Cyctopropyl-phenyl-methyl>6-0^ 
hydroxy-pyran-2-one; 
15 3-(Cyclopropyl-phenyl-methyl^^ 
pyran-2-ODe; 

3-((^ciopropyl-phenyI^ethyI>^hy^ 

3-(Cyclopropyl-phenyI-methyl)^hydro^ 
pyran-2-one; 

20 MCyclopropyl-ftoyl-me%I)-Hl-fa^ 
HCyclopropyl-phenyl-metty^^ 

2-0 nc \ • r * f - . >, h' . ~ . - .-. 

3^Cyclopropyl-pheny^me%^^ 
pyran-2-one; 
25 HCyclopropyli>henyl-methyl^ 
pyran-2-one; 

HCVctopropyl-phenyl-methyl)^^ 

6-(4-Oiloro- 1 ^yl-butyl>3-(cyclopropyl-pheny!-me^ 

6-(3-Chloro-l-ethyl-propyi>3Kcyclopro^^ 
30 3^C^clopropyl-phenyl-methy^^ 

pyran-2-onc; ••s-.^.-v: • v.-. ... - ,M,:r Tr .;. T ,, v ^ .„ 

3-(CycIopropyl-phenyl-methyO 

3-(tyclopropyli>henyl-methy^^ 

one; 

35 3-(tyclopropyl-phenyi-methy!M 
pyran-2-one; . . , . ; 
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5- Bromo^(2-cyclopropyl-<?dopropylm^^ 
pyran-2-one; 

3-{ l-Benzyl-2-phenyl-ethyl)-6-(2-cycIopn)pyl- l-cyclopropylinethyl-ethyl>4-hydroxy- 

pyran-2-one; 
5 6-{2-Ctyclopropylmethyl^ 

6- {l-Allyl-but-3<nyl)-3<cyclopropyl^ 3- 
(Cyciopropyl-phenyl-methylW^ 

6-(l-Benzyl-3-(2-methoxy^fooxy>propyIW^ 

pyran-2-one; 

10 3-(a-(^lopropyl^to-{beiuyloxycarbonylamino)benzy0 
hydroxy-2H-pyran-2-one; 

3- (a-Cyclopropyl^*tt^/m-bu^ 
cyclopropylethyl)-4-hydroxy-2H-pyran-2-one; 

4- Hydit>xy-3-{li>henyl-propyl^ 

15 4-Hydroxy-3-(l-phenyl-allyl)-6-(l-propyl-butyl)-pyran-2-OTO 

3^CydopropyI-phenyl-metiiyl^ acid ten- 

butyl ester; 

3^Cyclopropyl-phenyl-me^ 

2-one; 

20 6<2<5-tert-ButyK10,4)OT^^ 

pyran-2-one;-"- ::: '' " ' v r -.' - 

2-one; - 

3-(CyclopropyI-phenyi-metoyl)-^ 
25 %(Cyclb^ 

3^Cyclopropyl-phenyl-met^ 
3-(Cyclopropyl-phenyl-methyQ^^^ 

one; 

3-(C^lopropyl-phenyl-memyO+h^^ 
30 6-(3^ 0 ro-propyi)3-(cyclopropyl-^ 
6<I^>(4-CWoio^enyl>tMazol^yta^ 
hydroxy-pyran-2-one; 

3-{Cyclopropyl-phenyl-methyO^H13)dioxan-2-yl- l^ethyl-propylH-hydroxy-pyran-2- 

one; 

35 3^tyclopropyl-phenyl-raethyl^ 
3^Cyclopropyl-phenyi-methyl^ 



WO 94/11361 



PCT/US93/10645 



-318- 

pyran-2-one; 

3-<Cyclopropyl-phenyl-methyI)-6-(l -emyl-4-mor^olin-4-yl-butyI)^hydroxy-pyran-2- 

one; 

3-(Cyclopropyl-phenyl-methyI)-6-[ 1 -(2,3-dihydro-benzo[ 1 f 4]dioxin-2-ylmethyI)-propyl] - 
5 4-hydroxy-pyran-2-one; 

3KCyclopropyl-phenyl-me%l)^hydroxy^isobutyl-pyran-2-one; 

Cyclopropyl-phcny!-methyl>6-[ l-(5 ,6-dmydm-2H-pyran-3-ethyl)-propyl]-4-hydroxy- 
pyran-2-one; 

3^CycIopropyl-phenyl^ethyl)^hy^ 
10 pyran-2-one; 

3-(Cyclopropyl-phenyl-methyl)^ty^ 

3-DicycIopropylm^yl^hydroxy-6-phenethyl-pyran-2-OTe; 

6-(l-Cyclopropytethyl>3^icycIoprop^ 

6^1-Cyciopropyl-l-cydopropylmethyl-e%^ 

15 one; 

6-<l-Cyclohexylmethyl-propy!)-3Kcyclopro^^ 
6-(l-Benzyl-propyi>3-(cydopropy 
6-<2-Cyclopropyi-l-cydopropylmethyl^y^ 
6<l-Benzyl-2-cyclopropyl^t^ 
20 6-(2-CycIopropyl-etoy!>3-^ 
6<l-tyciopropylmethyl-p^^ 
3^Cyclopropyl-phenyl-meih^ 

3-{Cyclohexyl<yclopropyl-fflethyl)-6^-cycloprDpyl-l -cyclopropylmethyl-ethylM- 

hydroxy-pyran-2-one; .;>.» . ■ 

25 J ^Cyclopropyl^enyi^^^ 

6^3-Cyclohexyli)ropyl>3Kcycto^^ 
6-(3-Cyclohexyi-l-ethyl-pro^^ 

6-{2-Cyclopropyl-ethyl>4-hydroxy-3-(l -phenyI-propyl>pyran-2-one; 
6-But-3-^yl-3-{cyclopTDpyl-phenyl-raethy!)-4-hydroxy-pyran-2-one; 
30 3KCyclopropyI-phenyl-methyl)-6-0^^ 

5- Bromo-6K2K7clopropyl-ethyl)^ 

6- (l-Benzyl-2-phenyl-ethyl)^ty^ 
3-<Cyclopn>pyl-phenyl-methyO 
3<Cyclopropyli)henyl-methyD-4^^^ 

35 methoxy-ethoxy)-pyran-2-one; 

HCycIopropyl-phenyi-methyl)^^ 
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5-Bromo^ydroxy-6-i*eny!emyl-3(l-phenyl-propyl)-pyran-2-one; 

3<tyciopropyl-phenyl-metW 
pyran-2-one; 

5- Biomo-4-hydioxy-3-( 1 -phenyl-propy l)-6-propyl-pyran-2-one; 
5 3-(CycIoprpyl-phcnyl-mcmyl>6Ki-ethyl-propy0^ydroxy-5K2 

ethoxy)ethyl>pyran-2-one; 

6- <l-Beiuyl-propyI^5-bromo^ydroxy-3-(l^^^ 
6-<2-Ctyc!opropyl- 1-cydopropylm^ 

5-(2-(2-methoxy-cthoxy)-ethoxy)-ethyl)-pyran-2-one; 
10 3-(Cyclopropyl-phenyl-methyl)-6-(2-furan-2-y!-2-hydroxy-e^ 
3^Cyclopiopyli>heiiyl^ethyl^^ 
6-[2-a^dohexyMH-tetrazol-5-yl^ 

one; 

4-Hydroxy-3-(li)henyI-propyi)-l-oxa-spirc)[5J]undec-3-ene-2,9-dione monooxime; 
15 5 f 6-Dmydro^hydroxy-6-phenyl-6-(phenylmethyl> 
one; 

5,6-Dihydn>^hydroxy 

3^U-DiphenyI-2-propenyl)-5,6-d^ (E)-2H- 
pyran-2-one; 

20 3-03-I*phenyI-2-propyl^ (E>2H- 

pyran-2-one; 

3H[l>Diphenyl-2-pro^^ 
pyran-2-one; 

3-(l >Wphenylethenyl>5,6^ydro-4-hydroxy-6<2-pte (E>2H- 
25 pyran-2-one; » 7 • f, - :tm ' % ' r*-"'* *' 

5,6-Dihydro^hydroxy-6^ 

one; 

5,6-IMhydn>^hydroxy-6-(2-phenylethyl)-3-(l-phenyIp 
3-(U-Diphenyl-2-propenyi>5 l 6-dft^^ 

30 pyran-2-one; 

3- (l 3-lMphenylpropyl>5,6-dity^ 

one; 

4- Hydroxy-3-(l-phenylallyl>l-oxa-spiro[5.6]-dodec-3-en-2-one; 
4-Hydroxy-3-{l-phenyiaIlyl)-l-oxa-^riro[5.4]-dec-3-en-2-one; 

35 7.Benzyl-4-hydioxy-3-(l-phenylallyl>l^^ 

4-Hydroxy-3-(l-phenylpropyl>l-oxa-spiro[5.4]-dec-3-en-2-one; 
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4-Hydroxy-3-( 1 -phenyI-2-propenyl)- 1 -oxaspiro[5.7]tridec-3-en-2-one; 
4-Hydroxy-3Kl-phenylpropyl)-l-oxaspiro[5.7]tiidec-3-en-2-one; 
3^a<yclopropylbeiizyl)-4-hydroxy-<Ha^^ 
3-(a<yclopropylbenzyl)-4-hydro^ 
5 3-(a<yclopropylbenzyl)^hydroxy-6-(p-hydroxy-p-fluorophenethyl)-2H-pyran-2^ 
3^a-cyclopropyIbenzyl)-4-hydroxy-6-(^ 

3^a^yclopropylbenzyl)^hydroxy-6-(P-hydroxy-m-chlorophenethyl) 
3-(a<yclopropyibenzyI)^hyto 
3-(aK7CiopropyIbeiuyl)-4-hy(to^ 
10 3<a-cyclopropyibenzyl)-4-hy^ 
one; 

3-(a-cyclopropyIbenzy!)^hydroxy-6-(a^ 
3-(a-cyclopropyIbenzy0-4-hydroxy-6<a^tty^ 
3^a-cyclopropylbenzyl)-4-hydroxy-6^a^thyU^ 
15 3^a<yclopropylbenzyI)-4-hydroxy-6-(^ 
Ma-cydopropylben2^I)-4-hydroxy-^ 
3-(a-cydopropylbeiizyl)-4-^ 
3-(a-cydopropylbenzyl)^hy(to^ 

one; . _ , , 

20 Hcx-cydopropyltenzyl)-4-hydroxy-6^a^thyl-m-trifluronne% 



one; 



one; 



3-(a-cydopropyIbenzyl)^hydroxy-6^^ 



3^an;ycIopropylbenzyl)-4-hydioxy-6^^^ 
25 3^a-cydopropylbenzyl>4-hyto^ 

3-(a<ydopropylbenzyl)^hydioxy-6-^ 
3-(a-cyclopropyIbenzyl)-4-hydroxy-6-^ 
3-(a^yclopropylbenzyl)-4-hydroxy-6-(p-bromophenethyi>2H-^ 
3-(tydopropylplKttylmethylW^ 

30 2-one; 

3-(Cyclopropylphenyimethyl)-P-ethyl-4-hy(ln)xy-2-oxo- f phenylmetfayl ester 2H-pyran-6- 

propanoic acid; 

3<Cyclopropylphenylmetbyl)^hydroxy-6-[2-methyI-l-{pte 

2-one; 

35 3Ktydopropylphenylme%l)^hydroxy^^ 
yi)methyi]propyl]-2H-pyran-2-one; 
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4-Hydrpxy-3-(l-phenylpropyl)^ 

2-one; 

3-(Cyc!opropylphenylra^ 

3- [2-[3-<CyclopiopylphenylmethylM^ 
5 methylphenyl)sulfonyl]-piperidine; 

2-[2-[3KtycIopropylphenyli^ 
mefliylphenyl)sulfonyl]-pyrTOlidine; 

3<CyclopropylphenylmethylM^^ 

2- [2-[3KCyclopropylphenylme^ 
10 methylphenyl)sulfonyl]-piperidine; 

4- {2-[3KCyclopropylphenyln^ 
methylphenyl)sulfbnyl]-piperidine; 

442-[3-(CyclopropyIphenylme^^^ 
(phenylmethyl)-2-pym)lidinone; 

15 6-(Cyclopentylmettyl)-H 

3- (CydopropyIphenytaiethyl^ 

2-one; 

3-(tyclopropylpheny^ 
■- : - 4-Hydroxy-3-< 1 i)henylcyclobutyI)-6-[ 1 -{phenylmetfayl)propyl]-2H-pyran-2-one; 

20 3^a-Ethyttx^^ 

3^a-Cyciopiopyl-m«^ 
2H-pyran-2-one; 

Ha-tyciopropyl-m^ 
2H-pyran-2-one; 
25 ^( a -C^ 

4-hydioxy-2H-pyran-2-one; 

3-(d-CyclopropyI-m€to-(4-bromophenylsulfbnylam 

hydroxy-2H-pyran-2-one; 

3^a-CycIopropylwnefc-(2^-<UcUoro^ 
30 4-hydroxy-2H-pyran-2-one; 

3^a-Cyclopropyl-m^^ 
hydroxy-2H-pyran-2-one; 

3^a-C^clbpropyl-meM4-cy^^ 
hydroxy-2H-pyran-2-one; 

35 3^a<^clopropyl-m*M 
hydroxy-2H-pyran-2-one; 
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6-Butyl-5.6-dihydn>-3-(U^iptenyW^ 

one; 

6-Butyl-5,6-dihydro-3KU^iptenyi^^^ 

6-Butyl-5,6-dihydn>4-hydroxy-6-phenylmethyl-3-( 1 -phenyl-2-propenyO-2H-pyran-2-one; 
5 6-B\jtyU5,6-dihydn>-4-hydn5xy-6-phenylmethyl-3-( 1 -phenylpropyl>2H-pynm-2-one; 

3^a-C^lopropyl-[5-(memoxymet^ 
hydioxy-6-(2-methylpropyl)-6-(2-phenylethyl)-2H-pyran-2-one; 

S f 6.IMhydio^hydroxy-6-(2-m^ 
2H-pyran-2-one; 
10 5,6^ydro^ydipxy^2-methyip^ 

pyran-2-one; 

5,6-IMhydro-3Kiiphenylmethyl^hydro 

5,6-Dihydro^ydroxy^,6-^ 

one; 

15 5,6-Dfliydn>-4-hydroxy^ 
5>Dihydro-4-hydro^^ 
pyran-2-one; 

5,6-Dihydn>^hydroxy-MU^ 
■ one; .......... •- ., ... ,. • 

20 3^o<*ctopropyH5Kme^ 
hydroxy-6-<2-plraylethyI)^itw^ 

3.{a-Cyclopropyi-[5-(methox^ 

hydroxy^3i>benylpropyD^P^ 
5,6-Dihydn*3^phenylm^ 
25 34>ipheny]mefoyI-5.6^ 
pyran-2-one; 

3^13-Diphenyl-2iiropen^ 
phenylethy!>2H-pynm-2-one; 

3^l>Diphenyl-2im^^ 
30 2H-pyran-2-one; 

Ha-CycIopropyl^e/a-[^^ 
hydroxy-2H-pyran-2-one; 

3-(a-tyclopropyi-im?M(4-metto^^ 
ethylphenethyl>4-hydioxy-2H-pynin-2-one; 
35 3^a^clopropyl-/new-[(bemylaminocarbonyl)amm^ 
hydroxy-2H-pyran-2-one; 
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3-(a-Cyclopropyl-mcfa-[(4-bromophenylaminocartx)nyI)aminolbe^ 

ethjiphenethy!)-4-hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-mcfa-[(phenylsulfonylaminocarbonyl)amino]beraylW 

ethylphenethyl>4-hydroxy-2H-pyran-2-one; 
5 3^o-Cyclopropyl-me«a^^-Jert-butyloxycaitonyl-N-im-p-toluenesulfonyl^ 

WstidylamiM)benzytWa<^^ 

3Ka-Cyclopropyl-m«M'e«-bTJtyIoxycaibonyl-L.alanylamiiK))be^ 

ethylphenethyl>4-hydroxy-2H-pyran-2-one; 

3-<a-Cyclopropyl-me/aK4*romophenylbenzoylamino)benzyl)^-(o^^ 

10 hydroxy-2H-pyran-2-one; 

3Ko^clopnvyl-mcJa^-rm-butyloxycaibonyl-L-histidylam 

ethylphenethyl>4-hydroxy-2H-pyran-2-one; 

3-(a<*clopnw>-^*^- te ^ 10 ^^ 
(o-ethylphenethyl)-4-hydroxy-2H-pyran-2-one; 
15 3^ 0 -Cyclopropyl-iwJa^yai»phenylbenzoylamino)bemy 

hydroxy-2H-pyran-2-one; 

Ha-Cyclopropyl-m«M-{L-glutamylamlno)bcnzyl>6Ka^^ 

pyran-2-one; 

20 hydroxy-2H-pyran-2-one; 

Ha^clopropyl-me/a-(2i>y^^ 

2H-pyran-2-one; 

Ha^lopropylbeozylWl<y^^ 
hydroxy-2H-pyran-2-one; 
25 3 Ka^topn>pyl-iiiea^^ 
2H-pyran-2-one; 

SKa-Cyclopropyl-i^-^^ 

2H-pyran-2-one; 

3-<a-Cyclopropyl-m«M4^orophenylOT^^ 

30 hydroxy-2H-pyran-2-one; > " i; 

3Ko^clopn^yl-me«aH8wiuinolinesulfonylaniino)benzylW 

hydroxy-2H-pyran-2-one; 

3^a^clopropyl*mexa-(ethyto^^ 
(tetrahydropyian-3-yl)ethyl]-^hydroxy-2H-pyran-2-one; 
35 Ha-Cyclopropyl^eM4^ethylphenylsulfonylamino)benzyl-6-(a-ethyl-phera 
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hydroxy-2H-pyran-2-one; 

3-(a-CycIopropy l-mem-(4^ethylphenylsulfony lamino)benzyl-6-[ 1 -cyclopropy lmelhyl-2- 
(tetrahydropyran-3-yl)ethyl]-4-hydroxy-2H-pyran-2-one; 

3^a-Cyclopropyl-/n*Me%lsulfo^^ 

5 pyran-2-one; 

(3S,6R) 3-(a-<^ylbeiizyl)-6X^^ 

(3S,6S) 3-(a-etoylbeiizyl)^(a-emylphen^ 

Sodium (3S,6R) 3Ka^myIbenzyl>6Ka-ethylphenethyIV2H-pyraiK2-oite 4-oxide; 
(3R,6R) 3-(a^thylbenzyI)^(a^thylphencthyIH-hyaroxy-2H-pyran and 
10 (3R,6S) 3-(a-emylbeiizyl)-6Ka^^ 

24. Use of a compound of formula I 



OH 



15 




to prepare a medicament for preventing or treating benign prostatic hypertrophy or hyperplasia, 
20 prostatic cancer, alopecia, hirsutism, acne vulgaris and seborrhea in a mammal in need of such 
prevention or treatment; 
wherein Rj is 

a) -(C^VCHCR^CH^I^, 

b) -CHCaryD-CHlCCOVO-C!-^ alkyl] 2 , 
25 c) -CCC^-Cj^doaflcylHCHj)^, 

d) -CXaryl^CH-aryl, 

e) -CH(R 5 )-S-(CH 2 ) m -R4, or 

f) -(CH 2 ) p -aryl; 
wherein R 2 is 

30 a) hydrogen, 

b) halo, 

c) C r C6 alkyl-lO-CCHj^q-CO^V. 

d) C^Cfi alkyl, or 

c) -(^n-OKR^CI^)^; 

35 wherein R 3 is 

a) C r C 10 alkyl optionally substituted by zero (0) to five (5) halo. 
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b) C2-C10 alkenyl, 

c) ^-(CHi^-CHaV^CIljV. 

d) R 4 -(CH 2 ) p -, 

e) R 4 -CH=CH-, 

5 f) V CH2=CH-(CH 2 ) p -, 

g) R 4 (CH 2 ) m X 1 C(0)(CH 2 ) n -, 

h) ' R^CHj^CXOXifCHjV. 

i) aiyl, 
j) net, 

10 k) CyOj cycloalkyl. 

1) C r Cg alkyl-O-aOHCHj)^, 

m) C,-<^ alkyl-lO-CCH^lq-CCHjV, 

n) R^CHCR^-CHCR^)-, 

p) Rji^VXjKCHjV^ 110 -- 01 

15 q) Rj^CH^m-MC^V^?) 11 ^ 1 

wherein R 4 is 

a) aiyl, 

b) het. 

c) 'C^Cy cycloalkyl, 
20 d) C2-C 10 alkenyl, 

e) Ci-Cgalkyl-lO-CCI^^CaijV. "• 

f) halo, 

g) het-O-, 

h) het-C(0)-. 

25 i) f *^#H^><X0Kw ' 

j) trifluoromethyl; 

wherein R 5 is 

a) C r C 10 alkyl, 

b) CyCjQ alkenyl, 
30 c) CyOj cycloalkyl, 

d) -(CHjVaryl. 

c) -(O^yhet, or 

f) -(CH 2 ) n -CH=CH-aryl; 
wherein R 6 is 

35 a) C r C 10 alkyl. 

b) R 4 -C r C 5 alkyl. 
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c) 


-(CHjVC^-C, cycloalkyl. 


d) 


-(CH2) p -CH=CH 2 , 


e) 


-(CH 2 ) p -aiyl, 


f) 


-(CH 2 ) p -het, or 


g) 


hydroxy-; 



wherein X! is -NR 7 -; 
wherein R 7 is 

a) hydrogen, or 

b) C r C 5 alkyl; 
10 wherein aryl is 

a) phenyl substitued by zero (0) to three(3) Rg, 

b) naphthyl substitued by zero (0) to three(3) R g , 

c) biphenyl substituted by zero (0) to three (3) R g , or 

d) perhalophenyl; 

15 wherein het is a 5- or 6-membered saturated or unsaturated ring containing from one (1) to four 
(4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and including 
any bicyclic group in which any of the above heterocyclic rings is fused to a benzene ring, Cy 
C g cycloalkyl, or another heterocycle; and if chemically feasible, the nitrogen and sulfur atoms 
may be in the oxidized forms; and sur^toted by zero (0) to three (3) R9; 



20 


wherein R g 


and Ro are independently 




a) 


C,-Cg alkyl substituted by zero (0) to three (3) halo, 




b) 


C^-Cg alkenyl. 




c) 


hydroxy, 




d) 


hydroxy-C|-C 5 alkyl, 


25 


e) 


-{CHaVO-Cj-Cs alkyl substituted by zero (0) to three (3) hydroxy, 




0 


-(CHjVO-Cj-C; alkenyl substituted by zero (0) to three (3) hydroxy. 




g) 


halo, 




h) 


amino, 




0 


amino-Cj-Cj alkyl. 


30 


j) 


mono-or di-Cj-C 5 alkylamino, 




k) 


-C(0)-C r C 5 alkyl, 




1) 


-CHO, 




m) 


-COOH. 




n) 


-COOC,-C 5 alkyl, 


35 


o) 






P) 


CyOj cycloalkyl. 
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q) nitro, 

r) -CN, 

s) -SO3H, 

t) -S0 2 NH2> 

5 u) .0[(CH 2 ) 2 -0] q -CH3, 

v) -[CH r O] q -C,-C3 alkyl, 

w) -(CH2) n -NHC(0)-0-(ai 2 ) p -R,2. 

x) -(CHjVNHCXOHHCI^yRjs, 

y) -<CH 2 ) n - R 12 . 

10 z) -S0 2 - R 12 . 

al) -(CHA l -X 2 -(Ciy n -R, 2 . 

bi) <ai 2 ) n -x 2 <ai 2 ) n -R i5 , 

cl) ■iCH 2 ) n -X 2 -CR=Cli-R 1 2. 

dl) -(CHaVXyCH^H-Rtf, 

15 el) -{O^V^-Cj-Cjoalkyl substituted by zero (0) to three (3) halo, 

fl) -(a^VXj-q-Cj alkenyU 

gl) -X 2 -<CH 2 )p-CH(NH 2 )(CX)OH), 

hi) -NHCONH-S0 2 - R, 2 , 
- il) -Xj-CO^yNH-CCO-O-Ci-qi alkyl, 
20 jl) -X2-C3i(X 3 )-NH-C(0)-0-C r C 6 alkyl, 

kl) -Xj-C^p-CHfNH-CXO-O-fC^p-R^l-CXO-CHCI^yRij. 

11) -(CH2) n -X 4 -N(C,-C3 alkyl^, 

ml) -(CH^n-X^NHRu, 

nl) -NH-AA-Pj. 
25 ol) -(0^-% 

pi) -(CH 2 ) p -R 12 , 

ql) -(CH 2 ) p -R 15 , 

rl) -(CH 2 )„-NHC(SCH3)=CHN0 2 , 

Si) -(CH 2 ) n -NHC(NHR 7 )=CHN0 2 , 
30 tl) -(CH 2 ) n -NHC(SCH3)=NCN. or 

ul) ^CH 2 ) n -NHC(NHR 7 )=NCN; 

wherein is 

a) -NH-C(O)-, 

b) -NH-S0 2 -, 

35 c) -NH-C(0)-NH-. or 

d) -so 2 -NH-; 
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lerein X3 is 

a) C r C 6 alkyl, or 

b) -(CH 2 ) p -R 15 ; 
iierein X 4 is 

a) -NH-C(O)-, or 

b) -NH-S0 2 -; 
nerein R 10 is hydrogen; 

;ierein Rjj is 

a) hydrogen, 

b) C r C 6 aikyi, 

c) -(CH^-aryi, 

d) -<CH 2 ) n -C 3 -C 7 cycloalkyl, or 

e) -<CH 2 ) n -het; 

; wherein R 10 and R n taken together form a double bond; 
; wherein R 3 and R n taken together form 

a) C 3 -C g cycloalkyl substituted by zero (0) to three (3) hydroxy, =N-OH, =0 
)xo), or protected form thereof, or substituted at the a-position by R 14 ; or 

b) a 5- or 6-membered saturated ring containing one (1) or two (2) oxygen atoms; 



herein 


is . 


a) 


phenyl substituted by zero (0) to three (3) R 13 , or 


b) 


naphthyl substituted by zero (0) to three (3) R 13 ; 


'herein Rj 3 


is 


a) 


C r C 10 alkyl substituted by zero (0) to three (3) halo, 


b) 


hydroxy, 


c) 


hydroxy-C r C 5 alkyl, 


d) 


-(CH 2 ) n -0-C r C 5 alkyl substituted by zero (0) to three (3) hydroxy or halo. 


e) 


-(CH^-O-C^-Cy alkenyl substituted by zero (0) to three (3) hydroxy or halo, 


f) 


halo, 


g) 


amino, 


h) 


amino C r C 5 alkyl, 


0 


mono-or di-C r C 5 alkylamino, 


j) 


-C(0)-C r C 5 alkyl, 


k) 


-CHO, 


0 


-COOH, 


m) 


-CON(R 7 ) 2 , 


n) 


-NHGOCj-q alkyl. 
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5 



o) -NH0H, 

p) nitro, 

q) -CN, 

r) -(CH 2 ) n -phenyi, 

s) -COOC r C 5 alkyl, or 

t) -S0 2 -phenyl substituted by zero (0) to three (3) C r C 5 alkyl, 

u) -(CH 2 ) n -X 4 -phenyl, or 

v) -(CH 2 ) n -N=N-phenyl substituted by zero (0) or one (1) -NfCj-Cg alkyl) 2 ; 



wherein R 14 is 



10 



a) -(CH 2 ) n -aryl, 



b) -Cj-C^alkyl, or 

c) .(^n-q-CTcydoalkyi; 

wherein R 15 is a 5- or 6-membered saturated or unsaturated ring containing from one (1) to four 

(4) heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and including 
15 any bicyclic group in which any of the above heterocyclic rings is fused to a benzene ring, C 3 - 

C g cycloaDcyl, or another heterocycle; and substituted by zero (0) to three (3) R 13 ; 

wherein AA is an amino acid residue; 

wherein Pj is hydrogen or a nitrogen protecting group; 

wherein m and n are independently zero (0) to five (5) inclusive; 
20 wherein p is one (1) to five (5) inclusive; 

wherein q is one (1) to five (5) inclusive; and 

pharmaceutically acceptable salts thereof. 



The use of claim 24, wherein the size of the prostate in a male mammal is reduced or 



25 



maintained. 



30 



26. The use of claim 25 
wherein R 1 is -(CH^-OKRjHCi^)^; 
wherein R2 is hydrogen; 
wherein R 3 is 



a) R^^VCHO^-CCHjV, or 

b) R 4 -(CH 2 ) p -; 



35 



wherein R 4 is 

a) phenyl, or 

b) tetrahydropyranyl; 



wherein R 5 is 
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a) propyl, or 

b) cyclopropyl; 
wherein ¥^ is ethyl; 

wherein m is zero (0) or one (1); 
5 wherein n is zero (0); 
wherein p is two (2); 

wherein R 10 and R n taken together form a double bond 



27. The use of claim 24 wherein the compound is selected from the group consisting of: 
10 3-(.alpha.-ethylbenzyl)^ 

6-beiizyl-3K.alpha.-ethylbeiizylM 

3-(.alpha.^ylbenzyl)-6-phenethyl-44iydroxy-2H-Pyr^-2-one^ 
4^ytoxy-6-phenethyl-3-(.alplia.-p^ 
6^bnnnophenethyl)-3K.alpr^^ 
15 3^.alpha.-ethyIbenzyl)^(o-flu^ 
3^.alpha.<thylberizyl)-4-hydro^ 

H-alpha.-ethylbenzyl)-4-hydroxy-6-propyI-2H-Pyran-2-one; 
3^.aipha.-ethylbenzyl)^hydroxy-6^ 
H^pha,<thylbenzyl>4-hydroxy-6-[[^^ 
20 4-hydroxy-6-phenethyl-3-(.alp^ 
3^jdpha.-ethylbenzyl>6K^P^ 

3-{.alpha.-ethylbenzyl)- l^ylpropyl-4-hydroxy-2H-Pyran-2-one; 
3-(^dpha.-ethylbenzyl>4-hydroxy-6-(p-metrx)x^ 
3^pha.^thylbeiizyl)-4-hyto^ 
25 3-(^pha.-ethyibenzyl>4-hydroxy-6-( 1 ^thyl-2-naphth-2-ylethyl>2H-Pyran-2-one; 

3-(.aIpha.^thylbenzyl)^hydroxy-6^^ 

3- (^pha»-ethylbenzyl)-4-hy<toxy 
3^jdpha.<yclopropylbenzyO^ 

3<.alpha.-cyclopropylben2yl)-6-{l-ethyl propyl>4-hyclroxy-2H-Pyran-2-one; 
30 3^^pha.-cycIopropyIbenzyl)-6-(.alpha.-benzylphenetiiy 
H.alpha.-cyclopropylbenzyl>4-hydroxy-6-phen^ 
3K.alpha.-cyclc^ropylbenzyl)-6-(^ 
3^.alpna.^clopropylberizyl)^hydro 

4- Hydroxy-6-methyl-3-(3-phenyl-prop-2-enyl)-2H-pyran-2-one; 
35 Dimethyl 3-[(4-hydroxy-2-oxo-6-phenyl-2H-l-^^ 

propandioate; 



WO 94/11361 



PCT/US93/10645 



-331- 

Dimethyl 3-[(4-hydroxy-2K)xo-6-phmyI-2H-l-pyi^-3-yl)(3-iiitrophOTyI)-l,3- 

propandioate; 

6-Ethyl-3Ka^thylbenzyl)-6-phenyl-te^ 
5,6-Dihydro^hydroxy-6-cycloh^ 

5 2-one; 

4-hydroxy-l-oxa-3-(l-phenylpropyI)spin)-[5^]-undec-3-en-2K)ne, sodium salt; 
6,6-DiemyI-3-(3-phenyIpropylHetrahyaropyran-2,4-d 
Dihydro-6-methyl-6-phenyl-3-(l-pta^^ 
Dihydro-H H3-hydroxyptomyl)propyH 
10 5,6-Dihydro^hydroxy-6-phe^^ 

5,6-Dibydro^-hydroxy-6-phenyl-6-propyl-3-[H3-hydroxyphe 

one; 

12-Hydroxy-l l-Cl-phenyl-allylVl^^-trioxa-dispiro^^^ .2]pentadec-l 1-en-lOone; 
12-Hydroxy-l l^l-phenyl-propyO-l^^-trioxa-dispirot^ J^]pentadeol 1-en-lOone; 
15 4-Hydroxy-HliJhenyi-^pyl)-l-oxa-spirol5J]undec-3-ene-2 t 9-<iione; 

6,6-Dibenzyl^hydroxy-3^1-phenyI-propyl)-5,6-dihydro-pyi^2K)ne; 

4-Hydroxy-3Kl-p^yl^yO-l»9^^ 

* fc NK3^dopropyl-[6Kl*thyI-ph^^ 
20 methyl)-phenyl>3-0ei*^ 

dihydto-2H-pyran-3-yl]-mrthyl }i3henyi)-3-indol-l-yli5ropic)namide; 

3^tyclopropyHto 
pyran-2-one; 
25 6-(H5-Chloro-thiophen-2-y^^ 
pyran-2-one; 

3KCyclopropyI-phenytaethylW^ 

hydroxy-pyran-2-one; 

3<tyclopropyl-phenyl-me^ 

30 pyran-2-one; 4 *• 

3-{Cyclopropyl-phenyl^ethyl)^hydit)xy-6-(l-thiophen-2-yto 

3-(Cyclopiopyl-phenyl-methyI)-4-hydmy-6-(l-teUahyd^ 
pyran-2-one; 

3H[Cyclopropyl-phenyl-methyl)-6-( l -furan-2-ylmethyl-propy!)4-hydroxy-pyTan-2-one; 

35 3^c^ctopropyl-^^ 
2-one; 
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HCycIopropy 1-pheny I-mcthylH-hydroxy-6-( 1 -{ietrahydro-pyran-3-ylmethy l)-propy 1)- 

pyran-2-one; 

3Ktydopropyii>henyt<netoyl)^y^ 

pyran-2-one; 
5 3-(tyclopropyl-pheny!-metty^^ 

6-(4-Chloro- 1 -cthyl-butyI>3-(cyclopropyl-pheny !-mcthylH-hydioxy-pyran-2H)ne; 
6-(3-Chlon>- 1 -cthyl-propyl)-3-(cyclopropyl-phenyI-methy l)^hydroxy-pyran-2-one; 
3<Cydopiopyl-phenyI^ethyl)*[emyl-3-(tetrahydn)-py^ 

pyran-2-one; 
10 3^tydopropyl-phenyI-methyl)^^ 

3^tydopropyIi>henyl^ethylWl^^ 

one; 

3^C^clopropyl-phenyl-me%l)^hydroxy-6-[Ktetrahyd^ 
pyran-2-one; 

15 5-Bromo-6K2^ydopropyl^clopropylmethyl^ 
pyran-2-one; 

3Kl-Benzyl-2i)hOTyl^yi)^@^ 
pyran-2-one; 

► 6<2<^lopiopylmemyl^yl)-M^ 
20 6<l-AHyI-biit-3«yIW ^ . 

(Cyclopropyti>henyl-methylW 

6-(l-Benzyl-3K2Mnethoxy<moxyHiro^^ 

pyran-2-one; - ; v_ 

3- (a-Cydopropyl^frfa-(benzyloxy^ 

25 hydroxy-2H-pyran-2-one; 

3^a-C^dopropyl-meto-(/cr/-butyloxycartx)nylamino 
cydoprop>1ethyl>4-hydroxy-2H-pyran-2-onc; 

4- Hydroxy-Hli>henyl-pit)pyl)^(li>ropyl-butyl)-py™ 
4-Hydroxy-3^1i)henyl-aHy^ 

30 3^5-(tyclopropyl-pheny^ add teit- 

butyl ester, 

3^CydopropyIiJhenyl^ethyl)^^ 

2-one; 

6K2<54ert-ButyHlA4)oxadiazoW^ 

35 pyran-2-one; 

3Ktydopropyli)henyl-metoyQ^^ 
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2-one; 



3-(Cyclopropyl-phenyl-methy!W^ 
3-(tyclopropyl-phenyi-methy0 
3-(tyclopropyl-phenyI-methyl)-4^^ 
3-(CyclopropyI-phenyl-m^ 



one; 



HCyclopropyl-phenyl-methyO-4-hyd^ 
6-(3-Oiloro-propyi)3-tocloprop^^ 
6^K2-(4-Chlon>-phenyI)-tfo^ 
10 hydroxy-pyran-2-one; 

3-(Cyciopropyli>henyl-m^^^ 

one; 

3-(tyclopropyl-phenyl-me^ 
3-(tyclopropyl-phenyl-methy!Wl^y^^ 

15 pyran-2-one; 

3KCyclopropyl-phenyl-methyl)^ 

one; 

3^Cyclopropyi-pheny!-me^ 
4-hydroxy-pyran-2-one; 
20 3^dopropyH*«ntf^ 
tyclopropyl-phenyi-ire^ 

pyran-2-one; 

3^Cyclopropyl-phenyI-metty^^ 

pyran-2-one; 
25 ^{^loprojyH^ 

3-Dicyclopropylmethyl^hydmy^ 

6-(l-tyclopropyl-efoyl>3-dic^ 

6-(l-(^lopropyl-l^clopropyta^ 

one; 

30 6-(l-Cyclohexylmethyl-propyQ^ 
6-(l-Benzyl-propyI>3-(cydopro^^ 
6^(2-Cyclopropyl- l^ciopropyimethyi-e^^ 
6Kl-Benzyl-2-cyclopropyI-eto^^^ 
6-(2-C*clopropyl-emyI>Mcycl^^ 

35 6^i.Cyclopropylmeihyl-propy^^ 
3<tyclopropy!-phenyl-methyl)^ 
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3^Cyclohexy!^'clopropyl-methyl)-6-(2K^clopro^^^ 
hydroxy-pyran-2-one; 

3-(Cyc!opropyl-phenyI-methyl)^-(l^thyI^pheny 
6-(3-Cyclohexyl-propyl)-3Kcyclopropyli>te^ 
5 6-(3-Cyclohexyl-l-ethyl-propyl)-3-(cyclopro^^ 
6-(2-CycIopropyI^thyl)^hydrox 

6-But-3^yl-3Kcyclopn)pyl-phenyl-methy!)-^ydix>xy-pynui-2-one; 
3^Cyc!opropyliJhenyl^ethyl)^Hl^thyl-3-ph^^ 

5-Bromo^2-cyclopropyl<thyl)^ydroxy-3Kl-phenyl-propyI>pyran-2K)^ 
10 6<l-Benzyl-2-phenyl^thyl)^hydro^ 

3^tycIopropyli3henyl-methyl)^hydim^ 
3<Cyc!opropyl-phenyl-methyl)^hydro^ 
methoxy-ethoxy)-pyran-2-one; 

3-<CyctopropyliJhenyi-me%l)^ydroxy^pr^^ 
15 5-Bromo^ydroxy^phenylethyI-3(l-ph^ 
3KCyck>propyli)henyl-metfiyl)^ 
pyran-2-one; 

5- Bromo^ydroxy-3Kl-pbenyl-propyl)^propyl-pyran-2-<)ne; 
3^(^loprpyl^enylHnetfaylW 

20 ethoxy)ethyl>pyran-2-one; 

6Kl-Benzyl^ropyl>5-bio^ 

6^2-tyclopropyl-l^clopropyImetty^ 
5n(2K2-methoxy-ethoxy)Hethoxy)^ 

3-{Cyclopropyl-phenyl-m(^yl)-6<2-n^ 
25 3KCyclopropyl-phenyI-methyl)-4-hydroxy-6-(4 ,4,4-trifluoro-butyl>pyran-2-one; 

6- [2Kl-CyclobexyMH^trazol-5-yl^^ 



one; 



4-Hydroxy-3Kl -phenyl-propylM-oxa-^ monooxime; 



30 5,6-Dihydro^hydroxy-6^^ 

one; v . : . V ; ,. ■ ... ...... _ 

5,6-Dihyan>^hydroxy-6-phen^^ 

3-( 1 3~Diphenyl-2-propeny^ (E>2H- 
pyran-2-one; • • 

35 3-(l>Diphenyl-2-propyl)-5,6-dity^ (E>2H- 

pyran-2-one; 
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3-{ ! 3-Diphenyl-2-propOT^ 
pyran-2-one; 

3.(l>mphenyletiienyl>5 t 6-dihydro-4*ydroxy-^ 
pyran-2-one; 

5,6-I^ydro4-hydroxy-6-a-p^nylethyl)-3-(l-phenyl-2-pro^ 

one; 

5,6-IXhydiT>-4-hydn)xy-^ 

3- ( 1 3-DiphenyI-2-propenyl>5,6-dity^ 

pyran-2-one; 

3^13-Diphenylpropyl)-5,6^ydn^^ 

one; 

4- Hydroxy-3-(l-phenylallyl>lK)xa-^piro[5.6]-dodec-3-en-2-one; 
4-Hydroxy-3-(l-phenylallyl>-l-oxa-^>iio[5.4]-dec-3-€n-2-one; 
7-Benzyi4-hydroxy-3-(li3heny!^ 

4-Hydroxy-Hli>henylpropyl>i^xa-spiroI54]-dec-3-CT-2-one; 

4-Hydroxy-Hl-phenyl-2-propenyl)-l-oxaspiro[5.7]tridec-3-en-2-o^ 

4-Hydroxy- M 1 -phenylpropyl> 1 -oxaspiro[5 .7] tridec-3-en-2-one; ' 

3Ka^opiopylbenzyl)^^ 

3^a-cydopropylbenzyl^^ 

3^a<yclopropylbenzylM-^^ 

3-(a-cyddpropylt^ 

Ma^opropyIbenzyl>4-hyd^ 

3^a^iopropylbenzyl^ 

3-(a-cyclopropylb^^ 

Ha^opropyibenzyi)^^ 

one; 

Ha-cydopiopyiben^^ 
3^a-cyc1<>iHopylben^^ 
3-(a<yclopropylbenzyl)^hyto^ 
3-(a-cydopropylbenzyI^^ 
: 3-(a^dopropylbenzyI>4-hydrox 
3^a-cydopropylbenzyl^ 
3-<a-cyclopropylben^^ 
one; 1 " - ......... a ... ....... 

3-(a-cydopropylbenzyl)^hydroxy-6Ka^thyl-m-trifloro 
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3^a^^opropylbenzyl)-4-hydn>xy-^^ 

one; 

3-(a<yclopropylbenzyl)^ 
3-(a-cydopropylbenzyl)-4-hyd^ 
5 3-(a-cydopropylbenzyl)^hydmy-6-(p-fl^^ 
3-(a-cydopropylberayl)^hyto^ 

3-(a^ydopn>pylbenzyi)-4-hydroxy-6-(p-bromophenethyO-2H-pyr^ 

3- (tydopropylphenylmethyl)-6-[^ 

2-one; 

10 S-^clopropylphenylmefeylVMhy^Mroxy-l-oxo-, phenylmethyl ester 2H-pyran-6- 

propanoic add; 

3<CyctopropyIphenyImethyl)-4^ 

2-one; 

3KCydopropylphenylmethyl)^hydroxy-6-t2Hnethyl-H(te 

15 yl)methyI]propyl]-2H-pyran-2-one; 

4- Hydroxy-Hli*enylpropyl)-6-[H(tetrahydn^ 

2-one; 

3KCyclopropyiphenylme%l)-6-(l-ethyMA4^ 

3- [2-[MCyclopropylphm^ 

20 memylphenyl)solfbnyl]-piperufine; , r .. : .. 

2-[2^3-(Cydopix>pyfphenylmethyl)-4-ty 
memylphenyl)sulfcmyl]-pyrrolidine; ;r - *— * 5 

;;; ^3<Cyd^^ 

2- [2-[3-(C^opropyIphenyimet^ 

25 methyl^nyDsulfOTyl]-piperidii»; <:*.^i ■ , . . , 

4- [2-[3-(Cydopropylphenylmethyl)^hy<^ 
methylphenyl)sulfonyl]-piperidine; 

4-[2-{3KC^opropylpbenyim^^ 
(phenylmethyl>2-pyrrolidinone; • . .. 

30 6-(Cyclopentytoethyi>3-(cydopro 
Htydopropylphenylmethtf^ 

2-one; * - 

> 3-(Cydopropyiphenylme%I)-6-^ 
4-Hydroxy-3-(l-pbenylcydobuty^ 
35 3-(a-EthyIbenzyQ-^^ 

3- (a-Cyclopropyl-m**a-(phen^^ 
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2H-pyran-2-one; 

3-(a-Cyclopropy!-meffl-(propylsulfonylamino)benzyl)-^ 
2H-pyran-2-one; 

3-(a-(^cIopropyl-m€/a-((E>2-phenyiethenylsulfbnylamiiw^ 

5 4-hydroxy-2H-pynin-2-one; 

3-(a-Ctyclopropyl^to-(4-bromophen^ 
hydroxy-2H-pyran-2-one; 

3-{d-CycIopropyI-m6/j-(24-dichlorophenylsulfonylamiiw) 
4-hydroxy-2H-pyran-2-one; 
10 3^a-C^clopropyl-m£/fl-(4-/ert-butylphenylsulfonylamino)benzyO 
hydn)xy-2H-pyran-2-one; 

3<a-CyclopropyI-mc/a-(4<yanoi*enylsulfonylamino)be 

hydroxy-2H-pyran-2-one; 

3^a-tyclopropyI-me/a-(4-m 
15 hydroxy-2H-pyran-2-one; 

6-ButyI-5,6^imydn>-3-(l,3^phenyl-2-pro^ 

one; 

6-Butyi-5,6-dmydro-3-<l,3^pbenylpr^^ 

• 6-Buty!-5,6-dihydro-4-hydroxy-^^ 

20 6-Bulyt5 t £i^^ 

3^a-CyclopropyH5Kmettwxymetboxy-methyD-thiop^ 

hydroxy-6-(2-memyIpropyl)-6-(?^ 
5,6-Dihydn>44iydioxy-^ 

2H-pyran-2-one; 
25 5,6-<3Qhydro-4-hydroxy-6-(2-methylpropyl)-6-C^ 

pyran-2-one; 

5,6-Dihydn>-3-diphenytaethyl^ 
5,MMhydro^hydroxy-6,6^-ai^ 

one; 

30 5,6-Dihydro-44iydroxy-6^ 
5>Dmydro-44iydroxy-Hl^ 

pyran-2-one; 

5,6-Dihydro^ydroxy-3-(13^ipte^^ 

one; * 
35 3-(a-tyclopropyi-[5-(methoxymeto^ 

hydroxy-6-(2-phenylethyl)-6-propyl-2H-pyran-2-one; 
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3Ka-C^clopropyl-[5-(mcmoxymethoxy-methy!)-thiopheii-2-yn 
hydioxy-6-(3-phenylpropyl)-6-propyl-2H-pyran-2-cne; 

5,6-Dihydro-3Khphenylmetoyl^hydro^^ 

3-Diphenylmethyl-5,6^ydro4^^ 
5 pyran-2-one; 

3-{ 1 3-WphOTyl-2-propen^ 
phenylethyl)-2H-pyran-2-one; 

3^13-Diphenyl-2-propyl^5,6-dmydm^hydroxy-6K2-methylp 

2H-pyran-2-one; 
10 3^ a <^clopropyl-m*M-[(p^ 
hydroxy-2H-pyran-2-one; 

3^a-Cyclopropyl-m*w-[(4-methoxyphenyla^ 
ethylphaiethyl)-4-hydroxy-2H-pyran-2-one; 

3-<a-CyclopropyI-m£/a-[(be^ 
15 hydroxy-2H-pyran-2-one; 

3^a-Cyclopropyl-m£Ja-[(4-to 
cthylphencthyl)^hydroxy-2H-pyran-2-one; 

3^a-CycIopropyl-m<;/a-[(pfaenyl^ 
ethylphoiethyl)^hydroxy-2H-pyran-2-one; 
20 3^a-Cyclopropyl-meto-(N-a-fer^ 
MstidylamiiK))benzyl>6-{a-e^ 

3-<a-CyclapropyI-m£ta-(tert^ 
ethylphenethyl>4-hydroxy-2H-pyran-2-one; ,., . 

3-(a-C^cIopropyl^€to-(445romophenylbenzoylamino)be^ 

25 hydroxy-2H-pyran-2-one; 

3.(a-Cyclopropyl-m^to-(N^x-wrr-butyloxycaibony1-L-histidyIara 

ethyl^ienethylH-hydroxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-meto-(N-benzyloxyca^ 
(a-ethylphenethyl)-4-hydroxy-2H-pyran-2-onc; 
30 3-( a -C*clopropyl-mera-(4^^ 
hydroxy-2H-pyran-2-one; 

3<a-Cyclopropyl^eto-(I^gtot^ 
pyran-2-one; 

3-(a-Cyclopropyl-meta-(3-(l-indolyl)propanoylamino)benzyl)^ 
35 hydroxy-2H-pyran-2-one; 
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3^a<*clopropyl-meM2-pyridyl^ 

2H-pyran-2-one; 

3^a-Cycloprupylbenzyl)-6^ 
hydroxy-2H-pyran-2-one; 
5 3- (a -Cyclcxpropyl-wxa-(3-pyridylacctylamino)benzy^ 

2H-pyran-2-one; 

3-(a-Cyclopropyl-me/a-(4-pyridylacetylamino)benzyl^ 

2H-pyran-2-one; 

3-(a-tyclopropyl-m*M4-diloropte 

10 hydioxy-2H-pyran-2-one; 

3-(a-Cyclopropyl-/^^ 
hydroxy-2H-pyran-2-one; 

3-(a-tyclopropyl-meMe%Isu^ 
(tetrahydropyian-3-yDethyl]^ydroxy-2H-pyran-2-one; 

15 3^ a -Cyclopropyl-me^ 
hydroxy-2H-pyran-2-one; 

(tetrahydiopynm-3-yl^^ 

3-(a^clopn^yl-m£M^ 

20 pyran-2-one; 

(3St 6R) 3-(a-ethylbenzylWa^thyl^ 
(3S,6S) 3-(a^ylbenzyl)-6-<a^tf 

Sodium (3S.6R) 3Ka^thylbenzyl)^a^ylphenethyl)^H-pym-2-one 4-oxide; 
(3R,6R) 3-(a<thylbenzyl )^(a^yiphcnetiiyl>4-hydroxy-2H-pyOT-2-one; and 
(3R ? 6S) 3-(cwthyIbenzyW 

The use of claim 26 wherein the compound is selected from the group consisting of: 
3Ka-EthylbenzyQ^-(aH^^ 
6-<l-Benzyl-propyl)-3-(cyclo^ 
3-<a-Ethylbeittyl)-64a^ 

3- (a-EthyibenzyD-6^henetiiyi-4-hydn)xy-2H-pyran-2-one; and 

4- Hydroxy-3-Oi)henylpro^ 

The use of claim 25 wherein the effective amount is from about 100 to 400 mg/kg/day. 



25 

28. 

30 

one. 
35 29. 
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30. A pharmaceutical composition comprising a phannaceuticaily acceptable carrier and an 
effective amount of the compound of claim L 

31. A process for making a compound of the formula CC-5 




CC-5 



CC-3 



20 . with a compound of the formula CC-2 




CC-2 



in a hydrocarbon solvent in the presence of a trialkyiamme at an elevated temperature to yield a 
compound of the formula CC-4 



30 



CC-4 
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b) treating the compound of formula CC-4 with a base in a water/alcohol mixture; 

and 

c) treating the mixture of step b) with an acid to yield the compound of formula 

CC-5. 

> 5 

32. A compound of the formula CC-4 



10 




CC-4 



15 

33. A compound selected from the group consisting of: 
(3S,6R) Ma^thylrjenzyl W 

(3S.6S) 3-(a-emylrjenzyD^ 
- Sodium (3S.6R) Ma^ylbenzyl^a-e^ 4-oxide; 
20 (3R.6TO Ma-ethy^^ 

(3R,6S) 3-(a-ethylbemy^ 

34. The compound of claim 1 selected from the group consisting of. 
(3S,6R) 3-(a-ethyl-4-hyd^ 

25 (3S,<TOMc£efl^^ 

(3S,6R) M««thyl^ydroxybenylW 
pynm-2-one; 

(3S,6aR,6pR) 3-(a^yItjenyl)-6Xa-^^ 

one; 

30 (3S,6aR,6pS) 3-(a-emyibenyl)-6-(a^ 

one; * ' 

(3S.6aR.6pR) 3-(a-emyl-4-hydroxy^ 

2H-pyran-2-one; 

(3S,6aR,6pS) 3Ka-emy]^hydroxyfc^yi)^ 
35 2H-pyran-2-one; " * 

(3S.6aR,6PR) Ma-ethyltenyl)-6^a*^ 



WO 94/11361 



PCT/US93/10645 



-342- 

2H-pyran-2-one; 

(3S,6cxR,6PS) 3-(a-emylbeny!Wa-ethyl-p-M 
2H-pyran-2-one; 

(3S,6aR,6pR) 3-(a-etoyl-4-hydroxybenylW^ 
5 hydipxy-2H-pyran-2-one; 

(3S,6aR,6pS) 3-(aHSthyl-44iydroxybeny^^ 
hydroxy-2H-pyran-2-one; 

(3S,6R) 3-(a-0[R]-hydroxyetoyl)^ 

(3S.6R) 3-(a-(llR]-hydroxyethyl)benyl)-6-(a-ethylphenethylM-^ 
10 (3S.6S) Ma^thylbenyO^a^l [R]^ 

(3S.6S) 3-(a-ethylbenyI)-6-(a-(l [S]^ydroxyethyl)phenethyl)^hydroxy-2Hi)yran-2-one; 
(3S t 6S) 3-{a-(l [R]-hydroxyethyI)benyl)-6-(a-(l [R]-hydroxyethyl)phenethyl)-4-hydroxy- 
2H-pyran-2-one; 

(3S.6S) 3Ka-(l[S]ethyI)benyl)^^ 

15 2-one; 

(3S t 6S) 3^aKl[R]-hytoxyethyl)benyl^ 
2H-pyran-2-one; 

(3S.6S) HoKUS]ethyl)benyI>6^ 
2-one; - • - , : ... .. ; 

20 (3S,6R) 3-(a-a-hydioxyethyI^ 

(3S,6R) 3-(a-ethylbenylWa-^^ 
(3S,6R) 3-(a-(2-hydroxyemyi)beny^ 

pyran-2-one; . ..• \s • . .. - --.r-w •: - 

Ha-ethyl^hydroxybenylWa-e^ 
25 Ha-ethylbenyl)-^a-ethyl-4-hydroxyphenethy 
3^a*thyl-4-hydroxybenyl)-6^ 
3<a-ethyl^ydroxybenyl)^(a-ethyl-p-hydroxyph^ 
Ma^thylbenylWa-ethyi-^^ 
3^a-ethyI-4-hydn>xybenyl)-6-^ 

30 pyran-2-one; 

3^a-0-hydioxyetoyl)benyl)^ 

3<a-ethylbenyl)-6-<a-(l^ 

3<a-(l-hydroxyethyl)benyl^^ 

one; 7 -'*• \ : '■ . . 
35 3^a-(2-hydroxyethyl)beny^ 

3^a-ethylbenylWa-(2-hyd^ and 
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Ha-(2-hydroxyethy!)beny^^ 
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